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Two Super-Production Machines Added to Line 
The Air Chucks Insure Rapid Indexing 


No. 


Four 
Dw scout 
‘Chucking | 
Capacity 

7 inches 











HE New Britain No. 12A and 23A Chucking Machines, through their 

air controlled chucks, have practically removed the operator as a 
_ determining factor in the amount of work produced. Productions up to 
2400 per hour now obtainable. 
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Another Bristol Product 
—Steel Belt Lacing 


Four minutes to lace a belt— 
no experience required—just a 
hammer, a block of soft wood 
and Bristol’s Steel Belt Lacing. 
Ask for samples. 









“BRISTO” 


Safety Set Screws 


Bristo Safety Set Screws range from 1%” to 114”—a size for 
every purpose. You can’t mistake any other kind of a set 
screw for a Bristo—either in appearance or performance. 
The dovetail flutes make the difference—are the reason why 
the Bristo can’t wobble and can’t slip. And because of those 
dovetail flutes, after the last tightening twist, the Bristo ex- 
pands ever so slightly, just enough to make it stay put. 


Specially heat-treated steel is used exclusively. Bristo Safety 
Set Serews won’t break; they wear out first—-and take a long, 
long time doing that! 


Let us send samples and Bulletin 814-E 


THE BRISTOL COMPANY 


WATERBURY, CONN. 
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If your decision 

is based on service 

SS and economy your 

2 selection will be Simonds 

# Ail-Hard Hack Saw Blades 

b above all others. Higher per- 

centage of tungsten and a scientific 

method of heat-treating give Simonds 
Blades longer life. 


SIMONDS SAW AND STEEL COMPANY 


FITCHBURG, MASS. 


MEMPHIS, TENN. SEATTLE. WASH. TORONTO, ONT. 


LONDON, ENGLAND ST. JOHN. N B 
NEW ORLEANS, LA 
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MACHINERY Sanaa 


A Basic Allowance 
and Tolerance System 





Important Features of Uni-bilateral System, and Practical 
Advantages as Compared with Other Systems 


ing to the modern interchangeable plan of manufacture, 
different machine parts are given suitable tolerances and 
allowances to promote efficiency in manufacture, and also to 


[: the production of various classes of mechanism accord- 


obtain whatever degree of interchangeability is considered 


essential and the proper kinds of fits between adjacent parts. 
The application of this general plan of specifying and con- 
trolling the dimensions of machine parts involves first, the 


selection of tolerances and allowances that 
are based either upon judgment and expe- 
rience, or upon definite knowledge as to 


-values that will meet practical require- 


ments. It also involves the application of 
some method or system of specifying upon 
working drawings the required dimen- 
sions, and finally, the employment of ma- 
chining processes and gaging devices de- 
signed to insure the production of parts 
within prescribed limits of accuracy. 

Since the perfection in the production 
of machine parts is not only impossible 
but unnecessary, the plan is to approach 
it close enough to insure proper function- 
ing of whatever part is being made, but 
not so close as to increase manufacturing 
costs unnecessarily. To use a simple illus- 
tration, a l-inch hole has a nominal diam- 
eter of 1 inch, but actually the diameter 
will be slightly larger or smaller, the total 
variation from the size aimed at being pos- 
sibly 0.001 inch, or at most only a few 
thousandths inch. It is evident that the 
tolerances or permissible errors may vary 
widely for different classes of work, and 
also that tolerances and allowances must 
be related in some way to the nominal or 
basic sizes. 

In the present article this important re- 
lationship and its possible advantages and 
disadvantages under manufacturing condi- 
tions will be considered, together with the 
application of a system developed by the 
writer, which is intended to simplify and 
standardize the use of basic tolerances and 
allowances, as well as methods of indicat- 

















W. L. HinpMan, author of this ar- 
ticle, received his technical training 
at the Carnegie Institute of Technol- 
ogy, Pittsburg, Pa. He has had a 
broad,: practical experience in the 
machine-building field as machinist, 
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ing or specifying different kinds of fits on working drawings. 
Before describing the important features of this system, the 
distinction between tolerance, allowance, and limit, according 
to approved usage of these terms, will be explained. 


Tolerance, Allowance and Limit Defined 


Tolerances répresent permissible errors, the aim being to 
make parts accurately enough to function properly, and at 


the same time avoid any unnecessary preci- 
sion which would increase manufacturing 
costs without a proportionate increase in 
the practical value of the parts produced. 
Tolerances are sometimes referred to as 
limits, the terms being used interchange- 
ably, but according to approved usage, 
limits represent maximum and minimum 
dimensions, such, for example, as_ the 
maximum and minimum diameters of a 
hole, whereas the tolerance is the differ- 
ence between these limiting dimensions. 
which difference represents the allowable 
error. 

An allowance is a dimension represent 
ing either clearances or interference be 
tween adjacent parts in order to obtain a 
given class of fit. For example, more or 
less clearance space is necessary when 
freedom of movement is required (the 
amount depending upon the class of 
work). On the contrary, if parts must be 
forced together to secure a “press fit,’’ as 
when a pin is pressed into a hole having 
a diameter slightly less than the pin diam 
eter, positive interference between the 
parts is essential. 


Different Methods of Applying Tolerances 


If some part, such, for example, as a 
hole has a nominal or basic size of, say. 
1 inch, it is evident that the total toler- 
ance, according to specifications on draw- 
ings. may be (1) added to the nominal 
size, as at A. Fig. 1; (2) deducted from 
the nominal size, as at B; or (3) divided 
relative to the nominal size. so that part 
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of the tolerance is plus and part minus, as at C and D. 
When the total tolerance is added to or deducted from the 
nominal size, the system is called “unilateral,” whereas 
when one half of the tolerance is above and the other half 
below the nominal size as at C, the system is designated as 
“bilateral.” 

The “uni-bilateral” system, developed by the writer, is so 
named because the tolerances for all holes are so divided 
that one-third of the tolerance is above and two-thirds below 
the nominal size, as at D. The ideal relationship between 
a nominal dimension and its tolerance is that which enables 
the parts to be produced to the best advantage. In other 
words, the relationship should depend primarily upon man- 
ufacturing rather than drafting-room practice. 

This means that tolerances should be so related to nom- 
inal sizes that they tend to simplify and reduce the costs 
as far as possible, of machining processes and tool equip- 
ment; consequently, such important tools as reamers, gages, 
and other common forms. of tool equipment should be taken 
into account. It is because of these practical considerations 
that the hole tolerances in the uni-bilateral system are given 
the one-third and two-thirds division, as explained more 
fully later. 

This system in its entirety embraces, in addition to the 
method of applying tolerances, a series of tables consisting 
of basic allowances for different kinds of fits and correspond- 
ing tolerances for both holes and shafts. In conjunction 
with these tables, there is also a series of standard symbols 
consisting of letters and numbers, which are used to identify 
readily a given class of fit and indicate its accompanying 
allowance and tolerance data. The uni-bilateral system is 
an attempt to supply a consistent and universal system 
which may be employed the same as other universal stan- 
dards. It is based on an extended study of existing systems, 
and has proved successful under normal manufacturing con- 
ditions. 


Reasons for Dividing Tolerances as Prescribed for 
Uni-bilateral System 


The development of the uni-bilateral system, so far as the 
relation of tolerances and nominal sizes is concerned, is 
based primarily upon four major and very important con- 
ditions, including (1) the use of new standard reamers as 
purchased; (2) the acceptance by the inspection depart- 
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Fig. 1. Diagrams representing (A and B) Unilateral Tolerances; 
(C) Bilateral Tolerance; (D) Uni-bilateral Tolerance 

ment of the first holes produced with new reamers; (3) the 
maximum life for reamers; and (4) the use of standard jig 
bushings. The basic principle of the uni-bilateral system 
meets all of these conditions, and this system has proved 
satisfactory during a test of seven years under severe ser- 
vice conditions. 

The most common method of producing quality holes is by 
reaming with solid standard-size reamers, and although the 
uni-bilateral method of applying tolerances is intended for 
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general use, regardless of the machining process, its partic- 
ular advantages for basic reamed holes will be referred to. 
owing to the universal adoption and importance of this type 
of hole-finishing tool. 

The tolerance range of standard reamers, as furnished by 
one of the largest reamer manufacturers in the United 
States, varies from + 0.0001 to + 0.0004 inch for reamers 
up to 1/2 inch, and from + 0.0005 to + 0.0008 inch for 
reamers up to 12 inches in diameter. Now if the amount 
of plus tolerance for a hole or the amount permitted above 
normal size, is such that a new standard reamer will be just 
within the maximum limit, it is evident that this new 
reamer may be used without modification and that it will 
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Fig. 2. Diagram showing Relation between New Standard Reamer 

and Hole when Tolerance is Uni-bilateral 
have maximum life, because the gradual reduction in size 
through wear or sharpening must equal practically the 
total tolerance before the reamer is below the minimum 
limit. The one-third and two-thirds division of the hole 
tolerance in the uni-bilateral system is intended to approach, 
as close as possible, the ideal condition just referred to (see 
diagram Fig. 2). 


Disadvantages of the Unilateral and Bilateral Systems 
as Regards Standard Reamers 


In the application of the unilateral system, if all of the 
tolerance is plus, there are the following restrictions: First, 
Over-size reamers are required, which are special and much 
more expensive than one standard reamer for each nominal 
size; moreover, several different over-sizes are needed for 
each nominal size, to provide for the various tolerances for 
different classes of work. Second, as soon as a reamer is 
even slightly undér the nominal size it is useless, since it 
cannot longer produce holes that will pass the “Go” gage. 
Third, the tremendous number of existing jig bushings 
which have been made to fit standard reamers would have 
to be enlarged to accommodate over-size reamers, if the uni- 
lateral system with all the tolerance above the nominal size 
were adopted. Fourth, all mandrels or arbors now made for 
standard holes would have to be replaced. 

The disadvantages in using the unilateral system when 
all of the tolerance is applied below the nominal size will 
now be considered. In the first place, a new reamer that is 
larger than the standard size (and practically all new 
reamers are) could not be used without first honing or re- 
grinding it. Second, a new reamer that has been reduced 
to standard size cannot be permitted to cut over-size without 
spoiling the work, although it is well known that new 
reamers owing to their keen edges will usually ream slight- 
ly over-size for perhaps several hundred holes (depending 
upon the material and length of hole) before the exact size 
is obtained; hence, these parts will not pass the “Not Go” 
gage. The third disadvantage is that mandrels or arbors 
would have to be reground or lapped to a slightly reduced 
size to adapt them to the general run of holes. 

If the bilateral system is employed, the hole tolerance 
being equally divided above and below the nominal size, 
more tolerance is allowed above the nominal size than is 
ordinarily required for a new reamer; consequently, this 
extra tolerance which is beyond the maximum size of holes 
produced by a new reamer, shortens the life of the reamer 
proportionately, thus increasing unnecessarily the reamer 
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All the disadvantages accompanying the use 
of the unilateral and bilateral systems are eliminated 
through the use of the uni-bilateral system. 


cost per hole. 


Reamer Diameter Equals Either Nominal or Mean Diameter 
in Uni-bilateral System 


According to the standard terms adopted for the uni- 
bilateral system, the “mean hole size” is a size that is one- 
third of the total hole tolerance less than the maximum hole 
size, or two-thirds of the total hole tolerance more than the 
minimum hole size. A “standard hole” has a mean size 
equal to the nominal size, and a “special hole’’ has a mean 
size that is either greater or less than the nominal size. 
The “nominal size” is the term commonly used in designat- 
ing the size of a hole, shaft, etc., or it may be defined as the 
theoretical size, from which variations or tolerances are 
permitted. 

One of the great advantages claimed for the uni-bilateral 
system is that either the nominal size or the mean size is 
always the reamer size, both for standard and special holes. 
To illustrate, assume that a hole of 1 inch nominal size is 
to have a hole tolerance of 0.0015 inch; then for a standard 
hole we have mn so: 


1.001 + 9.0005. ¢ 


for a special hole of 0.001 inch 
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cated in the body of the table. In this instance, we find 
that the maximum of — 0.003 inch is in that section of the 
table containing the symbol D. In the same vertical column 


+ 0.0005 
— 0.0010 


the hole tolerance, and in the same horizontal column as 
+ 0.0005 
— 0.0005 
given as the shaft tolerance; hence, the fit represented by 
this particular combination of allowances and correspond- 
ing tolerances would be expressed by the symbol A3D, in 
which A3 is the general table symbol and D the part in- 
dicating the allowance and tolerance data. 

From this it will be apparent that if these basic tables 
were in general use in conjunction with such standard sym- 
bols, various classes of fits could be definitely indicated in 
specifications or drawings by means of these simple symbols, 
and the allowance and tolerance represented by a given 
symbol could readily be ascertained merely by referring to 
the basic tables. 

The sizes of the hole and shaft previously referred to 
would appear on a drawing as follows: 


+ 0.0005 
( 
For the hole, 1.000 0.001 


and at the top of the table we find that is given as 


symbol D, at the extreme left of the table, we find 


(A3D), and for the shaft. 
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of a series for running fits, 
providing a range of allowances and tolerances suitable 
for different sizes and classes of work. The class of allow- 
ances represented by this particular table is designated by 
the general symbol A3 at the top of the table. The preced- 
ing tables in the series are Class A2, Class Al, and Class A, 
whereas those that follow are designated as Class A4, A5, 
etc. The Class A3 allowances all have a minimum allowance 
of — 0.0005 inch, as shown. (The minus sign preceding a 
dimension for allowance indicates clearance, and the plus 
sign, interference). The preceding tables in this series have 
smaller minimum allowances, and the following tables, 
larger minimum allowances. The minimum allowance, how- 
ever, for each table is constant, but there is a selected va- 
riety of maximum allowances in each table. 

In order to show how these tables are used, suppose that 
previous experience with a given class of work has indicated 
that a minimum allowance of — 0.0005 inch and a maximum 
allowance of — 0.003 inch is satisfactory between a shaft 
and a hole having a nominal size of 1 inch. The minimum 
allowance of — 0.0005 inch shows at once that the tolerance 
data will be found in the table for Class A3 allowances 
(Table 1). 

In order to find the proper hole and shaft tolerances, the 
specified minimum and maximum allowances are first lo- 


0.998 + 0.0005 (A3D). 

The mean shaft diameter 0.998 inch is found as follows: 
The maximum shaft size equals the minimum hole minus 
the minimum allowance, or 0.999 — 0.0005 = 0.9985 inch. 
Since the total shaft tolerance is 0.001, the minimum shaft 
diameter equals maximum shaft diameter minus 0.001, or 
0.9985 — 0.001 = 0.9975. The “mean shaft size,” according 
to the standard terms of the uni-bilateral system, is one-half 
of the total tolerance less than the maximum shaft size, or 
more than the minimum shaft size. Therefore, the mean 
shaft size equals, in this instance, 0.998 inch. 


Advantages of Standardized Symbols for Different 
Kinds of Fits 


There are several important advantages in identifyinz 
fits on drawings by the use of symbols, such as A3D given 
in connection with the foregoing example. A summary of 
these advantages follows: First, the symbols provide a rapid, 
accurate method for the designer to indicate his desires to 
the drafting department. These symbols facilitate the 
recording of important fits for use with future designs. 
When an investigation of any fit has to be made, only one 
drawing is required, that is, either the drawing showing 
the hole or that showing the shaft. Moreover, calculations 
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are not required, as the symbol in conjunction with the 
basic tables indicates directly the allowance and tolerance 
data. 

Further, the use of symbols is of great assistance when 
fits as originally specified need to be changed. For example, 
assume that the fit represented by symbol A3D proves to 
have too small a minimum allowance, and — 0.0005 is to be 
added, thus making the minimum allowance — 0.001 inch. 
In this case, the draftsman merely changes A3D to A5D, as 
the table of Class A5 gives a minimum allowance of — 0.001 
inch. These symbols facilitate and tend to promote the 
standardization of fits on similar classes of work, and also 
result in much saving of time due to elimination of calcula- 
tions and the reading of allowance and tolerance data di- 
rectly from the basic tables. 


Standardized Allowances and Tolerances 


The basic tables for running fits included in this system 
consist of a series of forty-two tables with minimum allow- 
ances varying from — 0.0001 inch up to — 0.250 inch, in 
conjunction with a selected variety of maximum allowances. 
Table 1 shows one of these tables. 

For push fits there is only one table, the minimum allow- 
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Press fits are covered by a series of thirty-three tables 
with a minimum allowance varying from + 0.0000 to 
+ 0.050. These fits include all press, heavy drive, and shrink 
age fits. 

The tables prepared for the complete system, of which 
only two examples are shown in this article, thus cover 4 
wide range, although this may readily be increased if de 
sired for special work. Certain manufacturers, in the past, 
have allowed 1/4 inch in clearance between connecting-rod 
and piston bosses, which accounts for this large allowance 
in one table in the series of running fits. Again, certain 
solid tires which are pressed on steel wheels have an allow- 
ance of 0.045 to 0.050 inch, which accounts for the 
of minimum allowances in the tables for press fits. 

The tables are not related directly to different 
classes of machine work, but they are used in compiling 
such specific tables. The system at present includes, in addi- 
tion to the basic tables, a table of fits recommended for gen 
eral use for diameters up to and including 6 inches. A table 
of fits recommended for gasoline engine parts is also in 
cluded. This plan of using the basic tables for compiling 
special tables for different kinds of work is to be continued, 
the ultimate object being to obtain special tables covering 


range 


basic 


various important classes or 
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ance throughout being zero, and the maximum shaft being 
equal to the minimum hole. 

Close fits are all covered by one table in the complete sys- 
tem (see Table 2). Here the maximum shaft is greater 
than the minimum hole by one-third of the hole tolerance. 
Thus. interference takes place in certain cases, and this fit 
is rarely used, except for piston and piston-pin fits, and 
similar cases, when selective assembly is employed. 

Tight fits are covered by one table, which is similar to 
the table for close fits, except that the maximum shaft is 
greater than the minimum hole by two-thirds of the hole 
tolerance. The conditions mentioned relating to the use of 
close fits apply to tight fits also. In this case, the minimum 
clearance is still further reduced, although the tolerances 
remain the same. In practice, the tight fit would be em- 
ployed only in connection with selective assembly. 

Drive fits are covered by a series of eight tables in the 
complete system. The outstanding feature of this kind of 
fit is that the minimum allowance still permits a clearance, 
while the maximum allowance produces interference. This 
fit finds its most general application in Keyway fits, where 
parts are stationary on their shafts, and where, therefore, 
either a slight clearance or a fit requiring the key to be 
driven in, is permissible. 





9.991 #04 the shaft dimen- 


sion, 0.998 + 0.0005, the mean sizes of 1.000 and 0.998 would 
represent the bull’s-eye dimensions to be aimed at. The 
same dimensions expressed by the limit method would be 
as follows: 

For the hole, ae cae 

The writer realizes that the “bull’s-eye method” has cer- 
tain disadvantages, but believes that these are outweighed 
by the advantages. The disadvantages may arise in the en- 
gineering department where fits are dealt with once, and 
then on paper, whereas the advantages are realized in the 
production, inspection. and tool departments, where the fits 
are directly related to iron and steel. The chief advan- 
tages in showing the nominal or mean size with its plus and 
minus tolerance are: (1) The reamer size is always indi- 
cated, whether for a standard hole or special hole; (2) gages 
are marked in the same way, and are more readily classified 
and identified; and (3) manufacturing is expedited, par- 
ticularly when gages are not available. 

The standardization of hole tolerances controls the num- 
ber of gages for each nominal size, and reduces it to a min- 
imum. The ultimate aim is to have manufacturers specify 
the same tolerances for the same nominal sizes in so far as 
this is consistent with the class or quality of fits required 


and for the shaft 
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This plan will enable gage manufacturers to carry standard- 
ized tolerance gages in stock, just as they now carry stan- 
dard or nominal size gages, which would still be used for 
reference only, as they properly should be. 

Special Holes 

Kconomical manufacturing requires some special holes, 
chiefly to permit the use of commercial rolled or drawn 
stock without machining the outer surface. While the 
amount of work in this class is comparatively small, its 
importance justifies making the basic tables of allowances 
and tolerances flexible enough to care for this condition. 
When the tolerance on such shafts is applied from nominal 
size to under-size, over-size holes are required for running 
fits and under-size holes for press fits. For such work, the 
same basic tables may be used and the same fit identifica- 
tion, to which is merely appended the amount added or sub- 
tracted from the nominal size to give the minimum hole 
diameter. 

To illustrate, assume that a running fit is required having 
a4 minimum allowance of — 0.0005 and a maximum allow- 
ance of —0.003 inch. The nominal size is 1.000 inch and 
the diameter of the cold-rolled shafting 0.9995 + 0.0005. In 
this case, the hole and shaft sizes that would appear on 
the drawings would be 1.0015 + sean (Aen + (9.0005) and 
0.9995 + 0.0005 (A3D + 0.0005), respectively. 


Selective Assembly 


The selective method of assembling is required for some 
classes of work, and the flexibility of the uni-bilateral sys- 
tem provides for such special practice. A selective assembly 
is tolerated only because it would be impracticable to work 
to the close tolerances required on mating parts and still 
obtain the fit required. The fit required between a piston- 
pin and a connecting-rod bushing will be used to show how 
selective assembly is taken care of. A close fit is desired, 
and, as previously mentioned, the outstanding feature of 
such a fit is that the minimum allowance permits clearance, 
while the maximum allowance produces interference. 

The minimum tolerance that is practical for the piston-pin 
is 0.0002 inch, and the minimum tolerance for the connect- 
ing-rod bushing, 0.0003 inch. The table of what are known 
as Class C allowances (close fits), which is reproduced as 
Table 2 in this article, shows that the allowances designated 


as A + pape correspond to a shaft tolerance of 


+ 0.0001, ) ae 
of | 0.0002" herce, the symbol for the 


+ 9.000) 
0.0001 


and a hole tolerance 


fit is CA. In this instance, the dimension for the hole is 


on + 0.0001 saga — 9.0001 ; — — 
1.000 _ 0.0002 (CASA — 09.0002)” and for the salad 


, ee ae aga — 9.0001 
0.9998 + 0.0001 (CASA p’999 )- Symbol (CASA — 5 ‘g999 
- 9.9000! 


identifies the class of fit, and the suffix SA 0.0002 


of the symbol shows that selective assembly (SA) is re- 
quired and that a clearance of from 0.0001 to 0.0002 is de- 
sired. 

Interchangeability of Different Systems 


It might be well to mention in closing that interchange- 
ability is equally guaranteed through the use of the uni- 
bilateral, bilateral, or the unilateral systems. Thus, for the 
same minimum and maximum allowances in each case, the 
same quality of fit is obtained, regardless of the relation 
that the tolerance for the hole or the shaft bears to the 
nominal size. In other words, any one of the systems 
referred to gives the same clearance or interference, or any 
of the various intermediate conditions. Interchangeability, 
aS here referred to, does not mean, of course, that work 
produced according to one system will interchange with 
work produced by another, but rather that each system, 
when considered by itself, is capable of the production of 
nterchangeable parts. 

To illustrate, assume that the different systems mentioned 
ire to be applied in obtaining the same quality of fit for a 
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part having a nominal size of 1 inch, with a minimum clear- 
ance of 0.0005 inch and a maximum clearance of 0.003 
inch. Then, according to the unilateral system in which 
the tolerance is all applied above the nominal size, we have 

t 0.000 


POGUE a ss tee ane ene 
0.009 2H for the shalt 0.9990 0.001 


In applying the unilateral system with all the tolerance 


for the hole 1.000 


below the nominal size, we have for the hole 1.000 7 0.000 
0.0015 
: : L 0.000 ; 
and for the shaft 0.998 0.001 According to the bilateral 
system, the dimension for the hole is 1.000 7 . pista and for 
0075 
+ 0.0005 


0.0005° 


the shaft 0.99825 


According to the uni-bilateral system, the dimension for 
: 0.0005 , 
the hole is 1.000 0 pots and for the shaft 0.998 


+ 0.0005. 
Although all holes have the same tolerance, a different “Go” 
and “Not Go” plug gage is required for each system, since 
each hole bears a different relation to the nominal size 
Different “Go” and “Not Go” snap gages are also required 
for each shaft, but when each shaft is assembled in the hole 
dimensioned according to the same system, the minimum 
and maximum clearances are equal in every case. The 
practical results, however, obtained in producing inter 
changeable parts cannot be determined merely by a com 
parison of dimensions as given on drawings, but must be 
related to mechanical processes and also must take into 
consideration the human element. When a comparison be 
tween the different systems is made on this basis, the writer 
believes that the uni-bilateral system possesses inherent 
advantages that justify its universal adoption. 


w * * 


ADJUSTING THE SALES EFFORT TO THE MARKET 


It is wasteful to attempt to sell high-production machin 
ery to shops that do not have mass-production conditions 
It is just as wasteful to try to sell the high-production shops 
machinery that is well fitted to low-production conditions. 
It is equally wasteful to try to sell either kind of machinery 
to a shop that has plenty of the proper machinery in its 
equipment, or to a shop that has not the money to pay for 
the kind of equipment it ought to have. The marketing 
problem is to find the kind of shop that needs the kind of 
machinery one has to offer, and at the same time has the 
money to pay for it. 

Some few things may explain the seeming paradox that 
some machine tool shops are relatively busy, while others 
are relatively dull. Marketing policy, marketing practice, 
and executive policy that dictates the character of product 
made—all these cut large figures in the relative activity of 
different concerns. All of them finally affect machine tool 
demand for the individual concern and for the industry as 
a whole in times when there is no great amount of expan 
sion to swamp the whole industry with orders. Nowadays, 
orders do come to him who hustles while he waits. We are 
in a quite normal condition of general business, and there 
is no boom in sight, so the hustler is often getting business 
that others are waiting for. Ernest IF. DuBrul 


* * & 


Just about one hundred years ago Stephenson was trying 
to obtain the consent of the House of Commons of Great 
Britain to the building of a railroad line. In presenting 
his petition to Parliament, he had some difficulty in restrain 
ing his enthusiasm, and among other statements, he said 
that on this railroad he would pull trains with an engine 
of his design that was capable of running at 20 miles an 
hour. His counsel finally informed him that if he did not 
moderate his statement about being able to run his engine 
20 miles an hour, “and bring it within reasonable speed,” 
he would spoil his chances of obtaining the required per 
mission from Parliament. At the same time, Parliament 
was urged by outsiders to limit the speed of the newly in 
vented steam engines. 
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Press Work in Agricultural Machinery Plants 


First of a Series of Articles Describing Dies Used in Drawing and Forming 
Parts for Agricultural Machinery 


By C. C. HERMANN 














OW production costs are a 
prime necessity in build- 


ing agricultural machin- 





much attention to the loca- 
tion of the pieces of work as 














they pass through the va- 
ery on account of the econom- rious stages. In the present 
ical attitude generally taken a~ example, it was decided to 
by the farmer in purchasing ‘Si: = : hold the different pieces to- 
equipment. Hence it is no Sl AA gether by means of a neck A 
wonder that this machinery i until just before the final 
building industry makes ex- x step. 
tensive use of power presses 7 It was also decided that in 
in seeking the lowest possible Machinery starting a new strip through 
costs. Many castings previ- the die, the first step would 
ously used have been re- Fig. 1. Two Special Washers produced in Large Quantities in 


placed by pieces formed from 
sheet steel, which are not only cheaper but more service- 
able. A notable example of this kind is the seat furnished 
for the driver on binders, reapers, and other machines. 
When these seats are made of cast iron, they are often 
broken by accidentally backing the machine against a barn, 
fence, etc., whereas a steel seat will only be bent in such a 
happening. This series of articles will describe dies em- 
ployed in power presses for blanking, forming, and drawing 
different parts in agricultural machinery shops. 


Designing a Progressive Die for a Simple Washer 


A small cup washer commonly used on the hinge rivet of 
wagon-seat springs is illustrated at X, Fig. 1. This washer 
is about 1 inch in diameter and formed of No. 14 gage an- 
nealed sheet steel, with a flange 3/16 inch high extending 
through 270 degrees of its periphery. A hole is punched in 
the center of the washer to receive a rivet. 

Obviously, any method of producing such a minor part 
must be founded on a quantity basis if the cost is to be held 
within reason. It would be far too expensive to blank small 
disks and feed each one by hand into a forming die. With 
a magazine feed, two such distinct operations would be prac- 
ticable, but it is more economical to punch, blank, and form 
the washers in a single operation. This method requires a 
progressive combination die. In the preliminary design of 
a die of this kind, considerable time and study should be 
given to the steps 


Punch Presses 


consist of blanking away the 
material around one side of 
the piece from point B to point C and that with each suc- 
cessive advance of the bar, the blanking punch would cut 
away the stock from point B to point D along one edge and 
from point C to point E along the other edge. In this way, 
two pieces are blanked for one-half of their periphery at 
each stroke of the ram. The second stroke consisted of 
punching the central hole, and the third stroke, of blanking 


out neck A, and forming the part to the shape illustrated 
atx Mie. 1: 


Construction of the Die 


The die, built as outlined, is shown at Y, Fig. 2. It will 
be seen that all four punches are held in one block F which 
is attached to the ram. The blanking punch is shown at G. 
the piercing punch at H, the cutting-off punch at J, and the 
forming punch at KA. It will be noticed that die-block L 
supports the stock in the blanking step, the stock being 
held down on this block by a stripper plate (not shown). 
The trimmings, of which there are a good many, fall down 
a slight incline on both sides of the die-block, so that the 
operator is relieved of removing them. When trimmings 
must be removed by an operator, he is often compelled to 
place his hands in a hazardous position, and, besides, dies 
are frequently broken through his neglect in removing the 
trimmings. The successful operation of a die often lies in 
eliminating the human factor as much as possible. 


Die-block M has a 





that will be followed 
to produce the piece. 
In designing the die 
for the washer, a lay- 
out such as shown at 
X, Fig. 2, was made. 
It was decided to first 
split the raw material 


groove in it, in which 
the stock is_ fed 
through the die man- 








ually, although an 
automatic feed could 
be utilized. The ad- 
vantage of a manual 
feed is that if a piece 





into strips of a suffi- 
cient width to pro- 
duce one piece only. 





should become stuck 
in the forming opera- 














In making such 
small pieces, it is ad- 








tion, further feeding 
of the stock can im- 
mediately be stopped 
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visable to keep the WY \ : ~ until the ejector has 
blank attached to the DZ YG) WW AN ti ds tees wae 
strip as long as pos- LL Z SSN WY However, the advair- 
sible. If this can be ZG Gy tj tage of an automatic 
done until the final Li, MLL a % tek wee 
operation is about to - 























be performed, it will 


stroke of the machine 


Machinery is used, and so pro- 








avoid the necessity of 


the operator paying Fig. 2. 


Pregressive Die for producing Washer X, Fig. 1, Complete from Strip Stock 


duction is greatly in- 
creased. 
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In.this die, a stop is provided at each step to locate the 
work properly. As punch H produces the hole in the center 
of the blank in the second step, the slug falls through a hole 
in the die and the die-block. In the next step, punch J severs 
the blank from the bar by blanking out the small neck pre- 
viously mentioned, which also falls through the die-block. 
Finally, punch K forms the piece to the desired shape by 
torcing the blank into die N, which is free to slide vertically 
in a recess machined in shoe 0. A coil spring beneath die N 
backs it up during the forming stroke and raises it at the 
end of the operation to eject the work. With the next ad- 
vance of the stock, the work is pushed off die N. The down- 
ward travel of this die is limited by the depth to which the 
washer is formed. 


Die Employed to Produce a Hexagonal Lock-washer 


Another example of a part produced at high rates in a 
power press is the hexagonal lock-washer shown at Y. Fig. 1. 
This washer is made 
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cate the stock for forming the next washer. Stops A, C, and 
D are withdrawn as a new strip of stock is fed past them, 
because stop G functions to locate the stock for all sub- 
sequent washers after the first one of a strip reaches it. 
Stop D must never be in the position shown during a stroke, 
or punch H will strike it. On the side of die-shoe L ad- 
jacent to this punch, there is a small shear blade which 
assists in cutting the washer from the strip. In this ex- 
ample, the forming die K is also movable in the shoe, and 
is equipped with a spring which raises the die to hold the 
work firmly against the punch during the forming stroke 
and to eject the formed blank at the end of the operation. 


Dies Should be Made Heavy ‘Enough 


Designers have a tendency to make dies of the type here 
described too light to withstand the work required of them. 
The small size of the work often leads to the conclusion that 
the die may be very light, with the result that it soon be- 


comes worn or broken. 





of No. 16 to 18 gage 
sheet steel, containing 
from 0.15 to 0.25 per 
cent carbon. The cen- 


This type of die is op- 
erated at a high speed 
in order to keep down 





tral part of the washer 
around the opening is 
formed into a spiral 
to conform to the 
thread, and the washer 


production costs, and 
therefore even a few 
minutes loss of time 
in repairing die 
means a considerable 


a 





is made with a hexag- 


loss in the number of 
parts produced. The 





onal flange so that it 


working elements 













































































can be turned readi- should be given lib- 
ly with a_ standard ag ee eral bearing surfaces, 
wrench. When it is and the different sec- 
drawn down on a bolt zal ey 41a = 3 — tions as great an area 
as the nut is tighten- SF, of metal as is con- 
ed, lip A grips the ? bs _- yi sistent with the space 
bolt thread so firmly I available, so as to re- 
as to prevent removal Thy] Ti] i] duce repairs to the 
of the nut except with =F minimum. 
the aid of a wrench. a _/) The metal from 
These ‘washers are - which the die is made 
made in different sizes. has a_ considerable 
The sequence of Liz bearing on its life. 
steps followed in pro- GY For small _ intricate 
ducing the washers I parts, carbon tool 
may be studied from G steel is always prefer- 
the lay-out of the Rs able, and in many 
stock strip shown at cases the parts should 














X, Fig. 3, which illus- 
trates the different 
steps up to and in- 
cluding the forming. 









































be heat-treated to in- 
crease their life. The 
punch-blocks, die- 








At Y are shown a 
plan view of the die 





blocks, and die-shoes 








that is employed, 
and a sectional view 
of the punch and die. In starting a new piece of stock 
through this die, the stock is inserted until it comes in con- 
tact with stop A. Then, at the descent of the punch ram, 
punch B shears away the stock to form three sides of a 
hexagon. Stop A is next pulled back and the stock advanced 
to the second stop C. At the second stroke of the die, punch 
B trims two more sides of the first washer and two sides 
of the next one. The stock is now advanced to the third 
stop D, for punching the hole and the small slots around 
the hole with punch EZ, which enters die F. Finally, the 
stock is advanced to the fourth stop G. in which position 
the washer is severed from the strip by punch H and formed 
to shape by means of punch J and die K. 

Stop G is beveled on top, and is surrounded by a spring 
that tends to hold it in an elevated position. With this con- 
struction, the stop can be depressed to allow an ejected piece 
to be forced over it when the bar of stock is advanced for 
finishing a successive piece. As soon as the finished part is 
pushed over the stop, the latter springs up into place to lo- 


Punch and Die Equipment employed in making a Hexagonal Lock-washer 


¥ 7 2 
meinen of the examples bere 
given are made of 
Fig. 3 machine steel, while 


the punches and dies 
are made of carbon steel, hardened and ground. In larger 
dies, iron and steel castings are often suitable for certain 
parts, but when iron castings are used, the writer prefers 
a mixture containing about 10 per cent steel scrap and 
enough carbon to permit easy machining. 


Aligning Die Parts by the Use of Guide Posts 


It is important that dies of this type register accurately, 
and to assure this, guide posts are often used. Guide posts 
also facilitate lining up the parts in setting up the punch 
and die for an operation. Without them, the average set-up 
man rarely gets a die so lined up that the clearance is equal 
around the punch, and when there is unequal clearance, poor 
work, and not infrequently, punches and chipped 
dies are the result. When die is equipped with guide 


broken 


a 


posts, the proper clearance is insured around the working 
elements until enough wear has taken place on the guide 
posts or in the guide bushings to permit the die parts to 
An additional advantage of guide posts is that they 


shift. 
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make a die set more or less self-contained so that the dif- 
ferent parts are held together when off the press. Thus 
there is less trouble from chipped. jammed and misplaced 
parts. 

When dies are equipped with guide posts, the base block 
should not be bolted to the press in the usual manner, but 
should be held down instead by clamps. If bolts are used, 
some careless operator will bolt the block to the table with- 
out first running the punches up and down in the dies a 
few times to test the setting. Then the result will probably 
be sprung guide posts or a broken die or machine, and in 
any event, wear will be considerably increased if the die 
parts bind in operation. When the base block is simply 
clamped in place, the punch-block should be first bolted to 
the ram and then the base clamps tightened. Should the 
die parts then bind in a preliminary test, the base block 
will shift sufficiently to remedy the condition. 


EXPOSITION OF FORGING MACHINERY 
During recent years important developments have been 
made in forging methods and in the design of forging ma- 
chinery. Through these developments higher production 
rates and better forgings have been made possible. Im- 
provements have been made not only in the machines them- 
selves but also in the dies, thereby adapting the process to 
a wider range of work. Today it is possible to forge many 
parts that could not have been forged in the past. 

With a view to providing an opportunity for officials from 
railroad and industrial plants to see the latest types of forg- 
ing machines under actual operating conditions, the National 
Machinery Co., of Tiffin, Ohio, has arranged for an exposi- 
tion of recent methods and designs of forging machines and 
nut and bolt machinery, to be held at its plant in Tiffin 
during the four days Friday, August 21. and Monday, Tues- 
day, and Wednesday, August 24, 25, and 26. The Railway 
Master Blacksmiths’ Association will be in convention in 
Cleveland at about this time, and has accepted the National 
Machinery Co.’s invitation to visit Tiffin on August 21. This 
day, therefore, has been set aside as Master Blacksmiths’ 
day. The convention delegates will be taken to Tiffin on a 
special train. The latter three days are set aside for rail- 
road officials and for men from the general industrial field. 

The exhibit will be on a broad scale; sixty-two machines 
will be shown working under actual manufacturing condi- 
tions, and eleven machines will be exhibited partially or 
wholly disassembled in order to show their design and con- 
struction. An idea of the range of the equipment to be 
shown may be gathered from the fact that the smallest ma- 
chine exhibited will be a 1/8-inch automatic nut tapping 
machine weighing 125 pounds, while the largest will be a 
5-inch heavy-pattern forging machine weighing 130,000 
pounds. Such auxiliary equipment as furnaces, blowers, 
and electric heaters will also be exhibited, and a complete 
bolt and nut plant will be operated on a production basis. 

Among the machines exhibited will be a new line of high- 
duty forging machines which have not previously been an- 
nounced to the trade. Dies have been made up for each ma- 
chine, and complete information will be available concerning 
the proper steels and heat-treatment for use in the making 
of forging dies. Visitors to the exposition will have an op- 
portunity to see a wide range of mechanical forging equip- 
ment and judge of its possible application in the manufac- 
ture of their own products. The company’s plant will also 
be in regular operation, so that the visitors may have an 
opportunity to see the methods employed in the building of 
forging machinery and equipment. 


* * * 


The production of natural abrasives in 1924 amounted to 
about 190,000 tons, valued at nearly $4,000,000, as reported 
by the Department of the Interior. In addition, more than 
60,000 tons of artificial abrasives, valued at over $6,200,000, 
were manufactured. 
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CHART GIVING WEIGHT OF MATERIAL 
REQUIRED FOR STAMPINGS 


By RONALD L. WAKELEE 


The accompanying chart was designed to assist the tov] 
engineering department in the work of estimating the weigiit 
of the raw material required to make 1000 sheet-meta] 
stampings the stock size for one piece having been pre- 
determined by the size of the blank. The information thus 
obtained is passed on to the purchasing department. The 
scope of the chart is unlimited; for instance, in the example 
given, had the length L been 57.5 instead of 5.75, the weight 
would be ten times as much, or 2440 pounds. 
obtained in this manner should 
dinary slide-rule accuracy. 


The results 
closely approximate or- 

In using the chart, place a straightedge, preferably cel- 
luloid. at the points on the L and B scales corresponding to 
the figures given, and revolve the straightedge about a pencil 
point held at the intersection of the straightedge and the 
line YY until it lines up with the given figure on the T 
scale, then read the weight at the point of intersection on 
the W scale. The constant 1.08 given in the lower right- 
hand corner of the chart is for brass composed of 70 per 
cent copper and 30 per cent zine. The constants for brass 
of different compositions or of other materials can be ob- 
tained by dividing the specific gravity of the material by 
the specific gravity of steel. On page 1416 of the sixth re- 
vised edition of MacHINERY’s HANDBOOK is a table giving 
the specific gravity of various materials, including brass 
having different proportions of copper and zinc. 

* * * 


CHROMIUM PLATING 


An electrolytic method was developed some time ago by 
Dr. Colin G. Fink, head of the division of electro-chemistry, 
Columbia University. by means of which ancient bronzes, 
corroded beyond recognition, can be restored to their orig- 
inal form. Dr. Fink, with the help of assistants and the 
research engineers of the Chemical Treatment Co., has now 
developed a commercial process for chromium plating. The 
use of small percentages of chromium to produce stainless 
or rustless steel alloys and extremely hard chromium steels 
is well known, and the advantages of a chromium coating 
on other metals as a protection against corrosion, which 
would also greatly increase the surface wearing qualities, 
has long been apparent. In appearance, a chromium plated 
surface may be a dull gray or it may have a silver luster. 
It can be polished so that it will be more brilliant than 
nickel and have practically the same reflecting power as a 
high-grade mirror. As the surface will not tarnish or cor- 
rode, no additional polish is ever required. and it will out- 
last similar surfaces. Chromium-plated articles will be pro- 
duced by Dr. Fink’s method under the trade name “Crodon.” 
It is expected that the extended use of chromium-plated ar- 
ticles will afford manufacturers in many fields an oppor- 
tunity to discard high-priced alloys and to make many pro- 
ducts from more easily worked metals. 

co * * 


COURSE IN INDUSTRIAL ENGINEERING 


Lehigh University has announced that beginning next Sep- 
tember a four-year course in industrial engineering will be 
inaugurated. Recognizing that every modern enterprise de 
pends on sound financing, adequate accounting, and intel 
ligent forecasting of economic developments, the faculty «t 
Lehigh will undertake to produce engineers as thoroughly 
grounded in these fundamentals of business as in mathe- 
matics, physics, and scientific subjects. The curriculum is 
primarily of an engineering character, and will equip the 
student with sufficient technical knowledge to make him °t 


home in a highly technical environment. In addition, how- 


ever, it will include courses in economics and business tht 
will be of service to those graduates who enter the less teci- 
nical departments of any of the various industries that 2:° 
essentially technical in character. 
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MAKING ROLL THREADER DIES 


By ARTHUR L. GREENE 


In bolt and nut manufacturing plants, as in other large 
metal-working shops, the tool-room plays a major role in 
determining the amount of production and the quality of 
the output. Automatic and semi-automatic machines must 
generally be kept equipped with accurately made tools, dies, 
or fixtures, which, of course, is the job of the tool-room. One 
of the most interesting examples of toolmaking in a bolt 
and nut manufacturing plant is the machining of the dies 
employed in rolling the thread on bolts. 
is applicable to any size of 


The rolling method 
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for all required lead angles. In the milling operation, suc- 
cessive cuts are taken across the face of the die until the 
proper depth of thread has been reached. 


Relieving the Threads 


After the milling operation, the threads at both ends of 
the dies must be relieved. The successful performance of 
this operation is essential to the proper working of the dies 
in the threading machine, as the bevel, or relief, serves two 
purposes: First, it permits convenient insertion of the bolts 
between the threader dies; and second, it gradually reduces 
the pressure of the dies on the bolts toward the end of the 

stroke, and thereby prevents 





bolt, whether it be a small 
set-screw or a large, heavy 
track or frog bolt used in 
railroad construction. In the 
following will be described the 
methods followed in making 
a pair of roll threader dies 
at the plant of the Buffalo 
Bolt Co., North Tonawanda, 
eS 

Fig. 1 shows a pair of fin- 


ished dies; it will be noted 
that one die, known as the 
“live” die, is slightly longer 
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nicking of the bolt threads, 


which would occur if the 
pressure was suddenly _re- 
leased. The ends of the “‘live’’ 


die can be beveled on the 
planer or by hand with a file, 
as these threads are relieved 
only on top, but the ends of 
the “dead” die must be bev- 
eled by the hand process, be- 
cause the sides of the threads 
on this die, as well as the 
top, are relieved. 

In relieving the threads of 








than the other, or “dead” die. 
The inner surface of each die 
is threaded and the threads 
at both ends of the blocks are slightly relieved. In making 
one of these dies, a bar of suitable steel is cut off to length, 
with a sufficient allowance for machining. This piece of 
steel is finished accurately to size all over on a planer, and 
then taken to a milling machine for the important operation 
of cutting the threads. 


Fig. 1. 


The Milling Operation 


Before milling the threads, it is essential that the piece 
of steel be placed level on the table of the machine. and 
at such a sidewise angle relative to the cutters that the 
threads will be produced on the die at the proper lead. To 
obtain and maintain this angular position of the work, use 
is made of a wedge-shaped piece of hardened steel. This 
wedge is placed against the left-hand side of the die, as 
shown at A, Fig. 2, and the die-block clamped against it by 
means of several blocks and adjusting screws, as illustrated. 
Wedge-shaped blocks are kept in stock in many sizes and 


Pair of Dies used in rolling Threads on Bolts 


‘form of an are. 


a “dead” die, the di2-block is 
clamped in a vise, as shown 
in Fig. 3. Then a line is 
scribed across each end of the die at right angles to the 
threads and at a minimum distance of about 3/8 inch from 
the end. This line indicates the extent to which the die will 
be relieved. The top of the thread is then relieved entirely 
to the depth of the threads. After the top relief has been 
filed, the depth of each thread is extended at the end by 
means of a triangular-shaped file. Next, the sides of the 
threads are filed until they meet the unfiled portions in the 
This operation is performed on both ends 
of the die. Threads of the “live” die are merely beveled 
slightly on top. After the relieving operation, the dies are 
hardened and tempered. Large roll threader dies are gen- 
erally reworked several times as the threads become worn. 
When the threads are worn to the extent that they no longer 
do satisfactory work, the dies are taken from the machine, 
annealed, and sufficient surface material planed from them 
to permit cutting entirely new threads. Dies may be re- 
worked until too thin for further reworking. 
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Fig. 2. 


Milling the Threads at the Desired Lead Angle 


Fig. 3. Relieving the Ends of the Threads by Hand-filing 
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The rapid growth of bus transportation in the United 
States is indicated by the fact that at the present time there 
are approximately 60,000 buses in operation. The number 
of passengers carried by these buses in 1924 was- approx- 
imately 3,000,000,000. 


Four unusually large electric storage batteries have re- 
cently been installed by the Automatic Telephone Mfg. Co., 
Ltd., Liverpool, England, for the automatic telephone ex- 
changes in London. Each cell is 5 feet 8 inches in length, 
5 feet in height, and 1 foot 8 inches in width, being provided 
with thirty-five positive plates, and having a total weight, 
including the electrolyte, of over 2 tons. 


After severe service tests, a four-mile coal conveyor sys- 
tem of the belt type, operated at East Roscoe, Pa., is consid- 
ered a practical success. This conveyor, consisting of twenty 
separate belts, carries coal to barges on the Monongahela 
River for a distance of more than four miles. Power is 
supplied by twenty electric motors ranging in horsepower 
from 50 to 175. The conveyor is able to handle over 1200 
tons of coal per hour. 


The British Power Alcohol Association is endeavoring to 
develop the use of alcohol for power purposes. It is pointed 
out that power alcohol can be made in small distilleries 
from sugar beets; by this method, Great Britain could even- 
tually supply about 40 per cent of her present motor fuel 
requirements. Power alcohol can be mixed with gasoline, 
it is stated, in any quantity up to equal volumes, and will 
provide an efficient motor fuel. 


A new idea for providing parking space for automobiles 
in large cities has been put forward by the Automobile 
Association of Great Britain. This association suggests 
that the difficulty of parking space in large cities should be 
met by providing underground parking places, particularly 
under open public squares, parks, or possibly under public 
buildings. Sooner or later some such means as this* must 
be adopted if the automobile continues to be used for in- 
dividual transportation in large cities. 


At the recent annual meeting of the Society of German 
Engineers at Augsburg, an interesting exhibit was arranged 
by the city, containing a collection of models and drawings 
of engineering structures and works from its early history. 
According to tradition, water-wheel driven factories were 
in operation in Augsburg as early as the eleventh century, 
and there is documentary evidence of the operation of six 
mills in 1276. In 1761, there were over sixty factories pro- 
vided with water power for diamond and glass grinding, the 
manufacture of powder, oil, flour, tobacco, and spices, as 
well as textile and saw mills. A great many interesting 
models of water power machinery, some dating from the 


fifteenth century, illustrated the technical practice of that 
day. 


A new method of surveying has been used successfully by 
the British authorities in India. With this method, the 
entire survey is carried out by photographing the territory 





to be surveyed from the air; detail maps are then prepared 
from the results of this air photography. In this way, a 
territory of 1350 square miles has been surveyed-at a cost of 
less than 60 per cent of the cost of ground surveying. It 
has also been possible to carry out the survey much more 
rapidly than if the old methods had been used, and the 
photographs give considerable local detail which could not 
have been obtained and recorded by any other means. It 
is likely that this method of surveying will form an im- 
portant part in the mapping of sparsely settled territories 
in the future. 


An interesting safety device has recently been designed 
and put into operation by a British concern with a view to 
warning pedestrians and automobilists of the approach of 
a car emerging from a garage or warehouse doorway. The 
device consists of a miniature truck which runs on rails 
extending from the top of the doorway above the pavement 
outside of the garage, and which automatically precedes an 
automobile emerging from the doorway. The miniature 
truck is illuminated at night and its movement is accom- 
panied by three blasts from a horn. The operation of the 
device is entirely automatic; it is actuated by the emerging 
car passing over a hinged lid or cover fitted across the road- 
way on the inside of the garage a certain distance from the 
door. When the car has passed out of the doorway, the 
warning-signal truck automatically returns. 


The extent to which commercial aviation has been car- 
ried in Europe will be appreciated when it is mentioned 
that a total of 13,550 miles of regular air routes are in opera- 
tion, of which 5400 miles are covered by one company oper- 
ating a great number of regular services in Central Europe. 
As examples of the service provided, it may be mentioned 
that the distance from Christiania in Norway to Dresden in 
Germany is covered in 8 1/2 hours, as compared with about 
28 hours by rail and water. From Malmo in Sweden to 
London, via Hamburg and Amsterdam, the air service re- 
quires 8 1/4 hours. This was formerly a 36-hour journey. 
The distance from Berlin to Stockholm is covered in 7 1/2 
hours, aS compared with 23 hours formerly. In 1924 the 
Junkers’ Airplanes, a German corporation operating routes 
extending over 1300 miles, carried more than 40,000 
passengers and 315,000 pounds of mail. 


Sound waves set in motion by the voice of the speaker 
were thrown on a screen during the delivery of a paper 
on the measurement of noise in an automobile by H. Clyde 
Snook, of the Bell Telephone Laboratories, at the recent 
summer meeting of the Society of Automotive Engineers. 
The moving light waves were projected by means of an 
oscillograph throwing a beam of light from a tiny mirror 
oscillated by electrical impulses set up in an electrical re- 
ceiving, transforming, and amplifying apparatus by vibra- 
tions in the air caused by the speaker’s voice. 

Lantern slides showing the construction of the human 
outer and inner ear and the nerve filaments that receive 
the low and high notes within the range of audibility were 
also exhibited in one of the most entertaining and absorbing 
addresses and demonstrations ever given before the mem- 
bers of the society. The purpose of the address on sound 
and its measurement was to throw additional light on the 
studies of noise in automobiles with a view to eliminating 
disagreeable noises. 
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PACK-HARDENING 


Pack-hardening, as the term is generally understood, con- 
sists of treating steel, usually high-carbon tool steel, with 
some carbonaceous material until it will harden in oil. 
Pack-hardening may be considered as a special kind of case- 
hardening applied to steel containing a higher percentage 
of carbon than the steels generally treated by the process 
commonly known as casehardening. 


CREOSOTING PROCESSES 

Different methods are used for applying creosotes or other 
preservatives to wood poles. In the closed-tank method, the 
poles are placed in a large tank and steamed for from five to 
eight hours; a partial vacuum is then applied, after which 
the creosote is run in at a temperature of from 140 to 175 
degrees F. under sufficient pressure to obtain the amount 
of absorption desired. In the open-tank creosoting pro- 
cess, usually applied to the butts of poles only, the poles 
are placed in an inclined or vertical position with the butts 
immersed in the creosote, which is kept at a temperature 
of about 220 degrees F., for about six hours. The bath is 
then allowed to cool, and after it has fallen to 110 degrees 
F., the poles may be removed; or the poles may be changed 
to a cold bath (110 to 150 degrees F.) and allowed to re- 
main for several hours. During the period of the warm 
bath, the air and moisture in the cells of the wood are 
driven out, and during the period of cooling off, the creosote 
enters the cells and remains there. By the open-tank method 
it is not possible to impregnate the wood to the same depth 
as with the closed-tank or pressure method. The treatment 
is, however, worth while, and the United States Forest Ser- 
vice estimates the useful life to be approximately twenty 
years for chestnut and western cedar, twenty-two years for 
northern white cedar, and twenty years for pine in the dry 
climate of western United States. In this connection, it 
should be mentioned that in poles with treated butts, it is 
the upper part of the poles that will decay first and govern 
the life of the pole. In the so-called “brush treatment,” the 
preservative is applied with a brush. This practice is some- 
times modified by pouring or spraying the preservative on 
the poles. 


CADMIUM SOLDER 

Cadmium solders may be used for soldering tin plate, terne- 
plate, brass, and copper, according to an investigation made 
by the Bureau of Standards. Four different compositions 
of cadmium solders have been tried: (1) Lead, 90 per cent; 
cadmium, 10 per cent; (2) lead, 80 per cent; cadmium, 10 
per cent; tin, 10 per cent; (3) lead, 85 per cent; cadmium, 
10 per cent; tin, 5 per cent; (4) lead, 75 per cent; cadmium, 
10 per cent; tin, 15 per cent. The manufacture and use of 
the alloy first mentioned is rather difficult, because it oxi- 
dizes easily in the molten condition. The best composition 
is said to be that containing 80 per cent of lead and 10 per 
cent each of cadmium and tin. 


OSTWALD CALORIE 


The calorie or metric heat unit generally used in engineer- 
ing is the kilogram-calorie, also known as kilocalorie or 
large calorie, which is equivalent to the heat required for 
raising the temperature of one kilogram of water one de- 
gree C. In electro-chemistry, a unit known as the Ostwald 
calorie is frequently used. This is equivalent to the amount 
of heat required for raising the temperature of one gram 
of water from 0 to 100 degrees C. One kilogram-calorie 
equals 10 Ostwald calories. 


Ks, 
OXY-ACETYLENE FLAME 


The combustion of acetylene in oxygen produces an extreme- 
ly high heat, and the oxy-acetylene flame is, therefore, used 
for the process of fusing and uniting metals by the applica- 
tion of intense heat in autogenous welding. One or both 
of the gases used may be under pressure, the gases being 
mixed in the nozzle of the torch prior to combustion. The 
use of the oxy-acetylene flame for welding was first experi- 
mented with by E. Fouche, of Paris, France, in 1901. The 
principle of the oxy-acetylene torch or burner is essentially 
the same as that of the oxy-hydrogen blowpipe, which had 
been used for many years previous for generating intense 
heat. The temperature produced by the oxy-hydrogen flame, 
however, is estimated to be only 4000 degrees F., while that 
of the oxy-acetylene flame is estimated at about 6300 de- 
grees F. Not only is the flame of acetylene much hotter 
than that of hydrogen, but the number of heat units per 
cubic foot of gas is about five times as great, the ratio being 
as 330 to 1600. Hence, both the intensity and amount of 
heat of the oxy-acetylene flame, as compared with other 
heat-producing mediums, are superior. The oxy-acetylene 
flame is also used for cutting metals. When iron and steel 
are heated to a high temperature, they have a great affinity 
for oxygen and readily combine with it to form different 
oxides, which cause the metal to be disintegrated and burned 
with great rapidity. 


BABBITT METAL 


Babbitt is the name given to a great variety of white metal 
alloys used as linings for bearings. The name is derived 
from that of the inventor, Isaac Babbitt, who, in 1839, ob- 
tained a patent for a special type of bearing enclosing a 
soft metal alloy. The exact composition of the original 
babbitt metal is not known, but the ingredients were copper, 
tin, and antimony, in approximately the following propor- 
tions: 89.3 per cent tin; 3.6 per cent copper; and 7.1 per cent 
antimony. This metal possesses great anti-frictiona) qual- 
ities, but the high percentage of tin makes it expensive and 
has led to the substitution of other metals which are mar- 
keted under the name of “babbitt metal.” These cheaper 
grades, when properly made, are superior to the original 
babbitt metal for some purposes. The composition of bab- 
bitt metal should be varied according to the pressure to 
which it will be subjected and the speed of the rotating 
member; the size of the bearing and thickness of the babbitt 
metal lining should also be considered. While it is not 
necessary to use a different composition for each slight 
variation, a different grade is preferable when the conditions 
are radically different. 


WATER-WHEEL AND TURBINE GOVERNORS 

Two general types of governors are employed for the reg- 
ulation of water-wheels and turbines. In the first of these, 
the transmission of energy from the governor to the speed 
gate or nozzle, as the case may be, is brought about mechan- 
ically, by means of levers or gearing. The governor may be 
of the fly-ball type, so arranged that a movement of the 
spindle acts on a reversing clutch, which, in turn, engages 
with a train of gearing attached to the regulating shaft, 
thus opening or closing the gate, as may be required. Mo- 
tive power for rotating the balls and operating the gearing 
is obtained from the main shaft by means of a belt and 
pulleys. The other form of governor is known as the “oil- 
pressure” type, in which oil, under air pressure, acting on a 
piston, furnishes the motive power for operating the gate 
or nozzle mechanism. 
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BOOSTER ON LOCOMOTIVE 


The booster which is applied to some of the modern loco- 
motives is a supplementary engine with small cylinders ap- 
plicable to the trailing wheels of any locomotive that has 
trailers. It is used in starting and at slow speeds,,and cuts 
out automatically when the speed of the locomotive reaches 
about 15 miles an hour. 
gear of an automobile. 


Its operation is similar to the low 
It may be cut in at low speeds in 
order to get over a heavy grade which might be too steep 
for the main engine alone. 


NAIL-HOLDING POWER OF WOOD 

Tests made to determine the nail-holding power of various 
woods, with various sizes of nails from 8d to 60d, indicate 
that white pine has a very low holding power as compared 
with yellow pine, white oak, chestnut, and laurel. As a 
general average, if the holding power of wire nails in white 
oak is assumed to be 100 per cent, then the holding power 
of wire nails in white pine is 18 per cent; in yellow pine. 
34 per cent; and in laurel, 69 per cent. The holding power 
of cut nails, compared with the holding power of wire nails 
in white oak as 100 per cent, is as follows: Cut nails, in 
white pine, 43 per cent; in yellow pine, 71 per cent; in white 
oak, 130 per cent: in chestnut, 73 per cent; and in laurel, 
128 per cent. Experiments relating to the holding power of 
6d nails in different kinds of woods, compared with the 
holding power in white oak as 100 per cent. gave the follow- 
ing results: White pine, 31 per cent; yellow pine, 54 per 
cent; bass wood, 40 per cent; hemlock, 61 per cent. In some 
kinds of wood, the holding power of cut nails is twice that 
of wire nails. This is especially the case in the softer 
woods. In the harder woods, the superiority of the cut nail 
over the wire nail varies from 30 to 50 per cent. In white 
pine, cut nails driven with the taper across the grain show 
a superiority over wire nails of as high as 135 per cent. 


ELECTRIC FIXTURE THREAD 


The special straight electric fixture thread consists of a 
straight thread of the same pitches as the American stand- 
ard pipe thread, but having the U. S. standard form; it is 
used for caps, etc. The male thread is smaller, and the fe- 
male thread larger than those of the special straight-fixture 
pipe threads. The male thread assembles with a standard 
taper female thread, while the female thread assembles with 
a standard taper male thread. This thread is used when 
it is desired to have the joint “make up” on a shoulder. 
The gages used are straight-threaded limit gages. 


LEAD OF A SLIDE-VALVE 


The lead of a slide-valve is the amount of port opening when 
the piston is at the end of its stroke and the engine is on 
the dead center. The lead ordinarily varies on engines of 
different size, from 0 to about 3/16 inch, 1/16 inch being a 
fair average for ordinary slide-valves. This initial port 
opening at the beginning of the stroke is intended to fill the 
clearance space in the cylinder and give the piston full 
steam pressure at this point. The amount of lead is some- 
times determined by experiment after the engine is erected. 
When there is little or no lead, the tendency is for the piston 
to move under reduced pressure through part of its stroke, 
especially if the ports are small and the clearance space 
large. In some cases, however, a small amount of lead gives 
good results, especially when the compression is sufficient to 
produce a pressure at the beginning of the stroke nearly 
equal to the boiler pressure. Naturally a quick-acting valve 
requires less lead than one that opens more slowly. 


MUSIC WIRE 

Music or piano wire is made from a high grade of steel in 
diameters of from 0.004 to 0.180 inch. There are many dif- 
ferent gages to which this class of wire is made, but the 
piano wire gage designated as the “American Steel & Wire 
Co.’s Music Wire Gage” is adopted as standard for piano 
wire in the United States, upon the recommendation of the 
U. S. Bureau of Standards. The smaller diameters of music 
wire have an ultimate tensile strength of from 300,000 to 
340,000 pounds per square inch. The composition of this 
wire is as follows: Carbon, 0.57 per cent; silicon, 0.09 per 
cent; sulphur, 0.011 per cent; 
manganese, 0.425 per cent. 


phosphorus, 0.018 per cent; 


PLASTER-OF-PARIS 


Plaster-of-paris is a calcined gypsum from which the water 
has been driven off by heat. Plaster-of-paris, when diluted 
with water into a thin paste, sets rapidly, and at the instant 
of setting, it expands or increases in bulk. This material is, 
therefore, used for making casts of statuary, etc., as it fills 
the forms perfectly. It is also used as a pattern material. 
Plaster-of-paris sets in from three to six minutes, but if, 
for any reason, it is desired to keep the mass plastic for a 
longer period, this may be done by adding a drop of glue 
to a five-gallon mixture. This will keep the plaster-of-paris 
soft for a couple of hours. Citric acid will also delay the 
setting of plaster-of-paris for several hours. One ounce of 
citric acid will delay the setting of one hundred pounds of 
plaster-of-paris for two or three hours. The acid is dis- 
solved in water before being mixed with the plaster. Plaster- 
of-paris, when mixed with cold water, has an expansion of 
about 1/16 inch to the foot when hardening. If this expan- 
sion is undesirable, it may be mixed with warm water or 
lime water, in which case the expansion is negligible. When 
mixing plaster-of-paris, water should not be poured on the 
plaster, but the plaster should be sprinkled into the re- 
quired amount of water until it sets as a powder upon the 
surface of the water. Then it should be stirred quickly by 
hand until the mass attains the consistency of heavy cream, 
when it is ready for use. 


PAINT FOR HIGH TEMPERATURES 


Paint that will withstand high temperatures, even up to a 
red heat, has the following Lampblack, 3 
pounds; graphite, 3 pounds; black oxide of manganese, 1 
pound; Japan gold size, 1 pint; turpentine, 1.5 pint; and 
boiled linseed oil, 1 pint. Powder the graphite and mix all 
the ingredients to a uniform consistency; give two coats. 
The following mixture is also recommended: Black oxide 
of manganese, 2 pounds; graphite, 3 pounds; and terra alba, 
9 pounds. Mix and pass through a fine sieve, then mix to 
the required consistency with the 

Sodium silicate, 10 glucose, 1 
parts. 


composition: 


following compound: 


parts; part; and water, 4 


ELECTROMOTIVE FORCE 

The work done in moving a positive charge of electric cur- 
rent around any closed path or circuit in an electric field is 
defined as the “electromotive force” acting around this path. 
The electromotive force is generally abbreviated E.M.F. In 
a strictly correct mechanical sense, electromotive force is not 
a force, but should rather be defined as work per unit 
charge. The unit for measuring electromotive force is called 
a volt, one volt being the electromotive force required to 
produce one ampere of current against the resistance of 
one ohm. 
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DRAFTING-BOARD VERSUS WORK-BENCH 
DESIGNING 


There seems to be a tendency in some plants to eliminate, 
whenever possible, the process of planning and designing 
jigs and fixtures on paper and to have the toolmaker or 
machinist make up the equipment directly in metal accord- 
ing to his own ideas or the ideas of someone who gives him 
verbal instructions. Any doubt as to the value of a carefully 
worked out design, as compared with such haphazard meth- 
ods, is eliminated, when one reflects on the fact that a de- 
signer encounters a large number of problems and decides 
on the design of many fixtures or mechanisms, while the 
toolmaker is engaged in building a single fixture. 

The greater variety of jig and fixture problems handled 
by the designer naturally makes him better equipped to 
solve designing problems. Actually, the fixture or jig must 
be designed by someone, and it is obvious that the designer 
can do this work more efficiently than the toolmaker, who 
must either serve in the capacity of designer or work out 
the design in metal step by step, in which case changes can- 
not be made or errors eliminated without considerable ex- 
pense. Except in a very few instances, the designing of a 
fixture or jig, unless it is of the simplest type, should be 
done on the drawing-board and not at the shop work-bench. 


FraNkK H. Mayou 
* * * 


UNNECESSARY ACCURACY IS WASTEFUL 


From time to time MACHINERY has called attention to the 
cost of making tools or machine parts with a greater degree 
of accuracy than is necessary for the purpose for which 
they are intended. It is just as wasteful of money, time, 
and energy to expend labor on refinements that serve no 
purpose as it is to spoil good material by careless and in- 
accurate work when the purpose in view requires extreme 
care and precision. We need sound judgment to determine 
the degree of accuracy required for different purposes. 

Unnecessary accuracy may also cause waste of time in 
engineering offices and drafting-rooms. Accuracy is the first 
requirement in engineering, but it may be misplaced. Some- 
times engineers and designers make calculations with ex- 
treme accuracy, when absolutely accurate results cannot be 
obtained, or, if obtainable, would be unnecessary for any 
practical requirements. Such accuracy may be a sign of 
careful work, but it is an indication of poor judgment. 

An example may be used to illustrate the point in ques- 
tion. Assume that a girder 24 feet between supports is 
subjected at the center to a maximum load of 20,000 pounds; 
assume further that the safe stress in the girder must not 
exceed 16,000 pounds per square inch. The entire calcula- 
tions are based on assumptions given in round numbers: 
therefore, it is not necessary to obtain the calculated stress 
(assuming the section modulus for the beam proposed to 
be 88.4) as 16,289.59 pounds. Time is wasted in carrying 
out the calculations to this extent. For all practical pur- 
poses, it is sufficiently accurate to say that the maximum 
stress is 16,300 pounds per square inch, a value slightly too 
high. 

Approximations like these, of course, are permissible only 
when the factors entering into the problem are based upon 
assumptions which themselves are likely to vary to a con- 
siderable degree. When we speak of the ultimate strength 
of a certain grade of steel as 60,000 pounds per square inch, 
it may actually be 59.700 pounds or 60,400 pounds, if sub- 


jected to a test in a testing machine. We have to assume 





these values in order to make practical calculations, and 
we base them on known averages that have proved safe in 
the past. 

There are other engineering calculations that require the 
most extreme accuracy, but in that case all the factors in- 
volved in the problem at the outset must be definitely and 
accurately known. In such cases no assumptions or ap- 
proximations are permissible. What the engineer and de- 
signer needs more than anything else is ability to decide 
when and when not extreme accuracy is required—ability 
to distinguish between essentials and non-essentials. When 
he has that faculty, he will avoid a great deal of wasted 


time. V. E. 
THE RAILROAD SHOP—THE IMPORTANT 
LINK 


Recently a man well informed on the financial operations 
of railroad management said to me that in machinery cir- 
cles the importance of machine shop equipment in the rail- 
road shops was over-emphasized. To the railroad managing 
Official, the railroad shop was only one link in a big chain, 
representing, perhaps, not more than 1 per cent of the total 
investment in the entire railroad property. Its relative im- 
portance did not loom up as big in the operation of the 
system as the perfect condition of the permanent way, the 
signaling system, ample yard space and terminal facilities, 
an efficient and safe system of train dispatching, etc. 

This sounds very plausible at first, and one is inclined to 
think that possibly the importance of shop equipment has 
been over-emphasized; but as one studies the subject in 
detail, does one not have to admit that the shop equipment 
link in the chain of perfect railroad operation is the vital 
link, without which the whole chain is useless? Of what 
value is a perfect permanent way, a faultless signaling sys- 
tem, ample yards and fine terminals, an efficient train dis- 
patching system with excellent means of communication, if 
the rolling stock of the railroad, for the movement of which 
all these other things are provided, is not kept in perfect 
condition through adequate shop equipment? To say that 
the railroad shops are but a small and unimportant link in 
the whole chain is about equivalent to building a great and 
imposing office building, and then saying that it is of no 
particular importance as to whether means are provided for 
obtaining suitable tenants for the building. The whole ob- 
ject of building the structure is to provide suitable quarters 
for tenants, and without tenants the structure is useless. 
In the same way, the only reason for a permanent way, a 
signaling system, yards, terminals, and a dispatching system 
is to provide safe and ample facilities for the moving of 
rolling stock to carry freight and passengers. If you do 
not keep this rolling stock in good condition through ad- 
equate shop equipment, the excellence of all the other facil- 
ities is nullified. 

I would suggest that the importance of the shop link in 
the railroad chain be measured not by the comparatively 
small investment required for shop equipment—which is all 
the more reason for keeping it in the best possible condi- 
tion—but by the importance that rolling stock kept in first- 
class condition plays in the operation of a railroad system. 

A. O 


* * % 


A peace record for copper production was established in 
1924, when approximately 1,675,000,000 pounds of domestic 
new copper was refined in the United States. 
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Dies for Sheet-metal 





Cover 


By FRANK H. MAYOH 



































N many plants, it is the 1/16 inch when the work is 
[ vractce, when designing : removed from the die. In 

press tools, to make a - | placing the work in the die, 
drawing that shows the part Sa <n a my it is slipped into the corner 
as it will appear after each gages ( and D, and then 
successive operation, and then pressed down against the 
make outlines of the dies for | “bof a i" chamfered ends of the spring 
performing each operation. et 1 pins until it snaps into the 
The diemaker is given a FIRST OPERATION - BLANK correct position. The punch- 
sample of the part to be made holder G contains a block H 
or a part drawing, and is per- SS ———— which is held in position by 





mitted to work out the details 
of construction as he sees fit. 
The measure of success ob- 


machine screws. On block H 
are mounted the two large 
punches J and K, which 








tained by this method de- 
pends on the experience and 
skill of the diemaker. The 
writer believes, however, that 


sr 


SECOND OPERATION= FORM ANGLE Z 


notch the front edge of the 
work while the two punches 
, cut the elongated holes in 
the plate, and a group of five 





—s 





it is a better practice to have 
all details worked out and 
shown clearly on the draw- 
ings before the actual ma- 


round punches M pierce the 
small holes. 

All the punches are fitted 
into the block H before it is 








chine work is begun. One 
advantage of the latter meth- 
od is that more accurate esti- 
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THIRD OPERATION= FORM ENOS 
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placed in the punch-holder G. 
Screws at the front side of 
holder G are used to clamp 
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mates of the cost of the 
equipment can be made. 

The dies required for blank- 
ing, piercing, and forming a sheet-metal cover are shown in 
the accompanying illustrations. These illustrations also give 
a good idea of the type of drawing required by the tool- 
maker. The sheet-metal cover is shown in Fig. 1 as it ap- 
pears after each of the three major operations. The covers 
are first sheared to size from flat stock, after which they are 
put into the notching and piercing die shown in Fig. 3. 
After the piercing and notching operations, the pieces are 
bent, as indicated by the second-operation diagram in Fig. 1, 
by the forming die shown in the upper view of Fig. 2. The 
final bending operation is then performed as shown in the 
lower view of Fig. 2. 

Referring to the detail construction of the die shown in 
Fig. 3, B is a cutting die, secured to the base A by machine 
screws (not shown in ; 


Fig. 1. 


Steps in the Production of a Sheet-metal Cover 


punches J and K_ against 
block H. These punches are 
also locked in the block in 
such a manner that they will not be loosened or pull out. 
The punches for the elongated slots and for the small holes 
are headed over at the top to prevent them from being 
pulled out of the block. The stripper plate N forces the 
work from the punches as it ascends after the holes are 
pierced. The screws P prevent the 
sliding off the punches. 

As the punches descend, the stripper plate N, being sus- 
pended slightly below the cutting edge of the punches, holds 
the work down on the die while it is being pierced and 
notched. The stripper plate springs Q are compressed when 
the piercing and notching operation takes place. The work 
has a tendency to cling to the punches as they ascend, but 
is prevented from doing so by stripper plate N. which is 
actuated by springs Q. 


stripper plate from 





the illustration). The 
corner pieces C and D. 
which are secured to 
the top face of the 
holder, serve to lo- 
cate the blank in the 
correct position for 
notching. The two 
spring pins E serve to 
push or hold the work 
back against the _lo- 
cating pieces C and 
D. This method of 
locating the work in- 
sures uniform posi- 
tioning of the pierced 
holes and notches. 
The collars F, which 
are pinned to. the 
spring pins, allow the 
latter members to 
























































The finger grooves at 
X and Y permit the 
operator to grip the 
work and lift it from 
the die. The notching 
punches J and K have 
a step-down surface 
at Z, the object of 
which is to allow the 
of the punches 
to enter the die-holder 
before their cutting 
surfaces come in con- 
tact with the work. 
With this construc- 
tion the punches are 
backed up or braced 
so they will not spring 
away from the work. 
Guide pins at W are 
used to hold the punch- 











ends 
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spring forward for a 


distance of only about Fig. 2. 





Die for bending Part shown in Fig. 1 


holder and die-holder 
in accurate alignment. 
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oped to easily melt a half-inch cold-rolled 
steel rod when it is placed in a corner whic} 
is formed by two fire-bricks resting on th: 
brazing table. 

The brass inlet jet A is practically the oni: 
part that requires any lathe work. This jet 
is drilled for high-pressure air, the pressur« 
used being about 100 pounds per square inch 
The 3/4-inch gas pipe J is used simply as a 
means of enlarging this section of the device 
in order to make it easier to hold in the hand. 
The 1l-inch pipe J which covers the discharge 
nozzle is of vital importance. The gas and 
air mixture, rushing from the end of the 
small pipe D, draws in additional air through 
holes E, which mixes with the gas coming 
from the small pipe. This mixture ignites 
and burns inside of the large pipe, causing 
the end to become red hot and remain so as 
long as the torch is in operation. This heated 
end of the pipe tends to keep the gases burn- 


























T 























ing, and makes it difficult to blow out the 
torch. If the outer shell or pipe J is removed, 
the temperature available will drop approx- 
imately 500 degrees. 


* * * 


STANDARDS FOR GRAPHIC 
PRESENTATION 


In 1914, the American Society of Mechan- 
ical Engineers organized a joint committee 











to develop standards for graphic presenta- 
tion. This committee was made up of repre- 
sentatives of four organizations. It published 
its first and only report in 1917. This report 
was so favorably received that it has been 











reprinted several times. In 1921, the Man- 
agement Division of the society took over the 
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Fig. 3, 


The second operation—that of forming the angle as indi- 
cated in Fig. 1—necessitates the use of a V-die as shown in 
the upper view of Fig. 2. The die member A has a groove B 
of the required angle. A stop-plate D is secured to the top 
face of die A, against which the back edge of the work is 
located. The punch member consists of a block FE which 
matches the die groove. To complete the forming of the 
part, the opposite side is bent up on the same forming punch 
by locating the work in the position shown by 


Notching and Piercing Die used in producing Part shown in Fig. 1 


work, enlisting the cooperation of the Society 
of Industrial Engineers, the American Sta- 
tistical Association, and the Taylor Society. 
These groups have decided that the work should be so broad- 
ened that national standardization on the subject could be 
brought about: Hence the American Engineering Standards 
Committee—the national clearing house for industrial stan- 
dardization—whose procedure insures that the desired con- 
sensus of opinion will be effectively reached for the benefit 


of all interested parties, has now been asked to take this 
work in hand. 





the heavy dot-and-dash lines at N in the lower 
view. Punch E is thus employed for both 
bending operations, but a different die mem- 
ber K is used for the second operation. Die K 
is beveled at L for a length M at the center 
so that the end of the work not formed will 
remain flat while the ends Z, Fig. 1, are being 
bent or formed. 


EASILY CONSTRUCTED GAS 
TORCH 


By BRUCE DEVEREAUX 
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A gas torch using illuminating gas and 
compressed air, which will develop an excep- 
tionally high degree of heat and is almost im- 
possible to blow out, is shown in the accom- | 
panying illustration. Anyone having had ex- | 
perience with the ordinary type of torch will 
appreciate the latter feature. The torch, with 
the exception of one part, is made up of stan- 
dard pipe fittings and stock set-screws. It 
can be easily made by anyone having access 









































E a ORILL 4 HOLES J 1 GAS PIPE 
< 
\ 
~ | ) 
: sk } 
<S 3 
(A ces SS Sy 
jem rnd 
te N SET-SCREWS 
< a ee: |) eee be 


4-3% HOLLOW SET-SCREWS 


34 GAS THREAD 
| -NO.30 DRILL 




















Machinery 








to an engine lathe. Sufficient heat is devel- 


Torch using Illuminating Gas and Compressed Air 
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The British Metal-working Industries 


From Macuinery’s Special Correspondent 











London, July 17 


the last two months have witnessed a set-back that was 

to a great extent, unexpected. While certain industries, 
such as the automobile plants, have maintained an excep- 
tionally good position, and while there are to be found a few 
very active firms in almost every branch of engineering, 
the general experience gives evidence of a continuation of 
the depression. 


I: the engineering field, the opinion is now genéral that 


The Machine Tool Industry 


The machine tool industry fails to show any marked 
improvement, although the majority of the leading firms 
appear to have a fair amount of work in hand. Buyers are 
not very much interested in fairly good, moderate-priced 
machines, and they are not at all interested in cheap ma- 
chines. It is the best quality and latest improvements that 
command the bulk of the orders that are being placed at the 
present time. 

Makers of lathes of about 
with government and overseas orders, and the majority of 
makers of grinding machines are better occupied than manu- 
facturers of most other standard machines. The demand for 
railway shop machine tools is fair, and recent months have 
seen new designs of machines for railway wheels and axles. 
The latest machine of this type is now in operation at the 
plant of the Leeds Wheel & Axle Co., Ltd-, and is used for 
turning, boring, and bossing wheel centers of either the 
disk or spoke types. All the operations are carried out 
simultaneously, with seven tools cutting at once; as the 
center is finished at one setting, much time is saved, and 
the gain in accuracy is considerable. The machine, which is 
of the vertical turning and boring mill type, can handle 
wheel centers up to 3 feet 5 inches in diameter, and the 
production time is dependent entirely upon the roughing 
and finishing boring operations, which naturally occupy the 
longest time. : 


12-inch swing are fairly busy 


Overseas Trade in Machine Tools 


The somewhat serious drop that occurred in the exports 
of machine tools during April did not continue in May, and 
the position was partly retrieved. However, the improve- 
ment was confined to tonnage, since the total value of ma- 
chine tools exported during May was £140,432, a value slightly 
below that of April. The tonnage in May rose by 130 tons 
above the April figures, reaching 1286 tons. The value per 
ton of exports in May was £109, as compared with £124 in 
April. The imports of machine tools rose slightly in both 
tonnage and value during May, the figures being, respec- 
tively, 373 and £55,175, as compared with 297 tons and 
£50,785 in April. The value per ton of imported machine 
tools fell in May to £148 from £172, recorded in April. 

Compared with the averages of 1911 to 1914, the exported 
tonnage of machine tools is, for the present year, 5 per cent 
greater, while the value is over 90 per cent greater. Imports 
of machine tools are 24 per cent greater in tonnage and 74 
per cent greater in value than the average during the period 
mentioned. In May Great Britain’s best customers for ma- 
chine tools were India, with £57,000 worth; Australia, with 
£16,000; Russia, with £14,000; and France, with £11,000. 
Egypt, China, New Zealand and South Africa bought tools 
to the value of from £38000 to £5000. 


General Engineering Field 


Business in the general engineering field’ is extremely 
irregular, and owing to the low level of general industry, 


developments in many directions are retarded. Structural 
engineers have experienced a disappointing time during the 
last few weeks, and for bridge work and other large-scale 
structural undertakings, few contracts are expected in the 
near future. Electrical engineering firms continue to main- 
tain fairly prosperous conditions, and are also looking for- 
ward to increased developments. Boiler makers can show 
little in the way of orders in hand, but makers of oil engines 
are better placed, and orders for all powers from the smallest 
up to 250 horsepower are in evidence. Foundry engineers 
are also receiving more orders, especially from overseas. 
The railway car shops are regularly engaged on work for 
home, colonial, and foreign railways. Locomotive builders 
are also better off for orders. The North British Locomotive 
Co., Ltd., has thirty-five locomotives in hand for the Egypt- 
ian railways. The same company also has in hand thirty 
passenger locomotives for the Southern Railway and twenty- 
five locomotives for the London, Midland & Scottish Railway. 
These works expect to be fully occupied for the entire year. 
Important orders for power transmission schemes that will 
link up South African mining areas have also been placed. 


The Automobile Industry 


In the automobile industry, the promise of a record sea- 
son appears to have been entirely fulfilled. Productive 
activity continues unabated, and with factories running day 
and night, new cars are being built in great quantities. A 
gratifying feature is that, while catering to the peak demand 
at home, British manufacturers are effecting increased ex- 
port deliveries, not only to the Continent, but to numerous 
Colonies, among which India figures rather conspicuously. 
That the coming season is not being neglected is indicated 
by the demand from small tool makers for tooling equipment 
required in connection with new or improved models, and 
the fact that several firms are contemplating extensions to 
their factories. One well-known Coventry manufacturer ex- 
presses the hope of being in a position to employ from 2000 
to 3000 additional hands within the next two years. 


The Shipbuilding Industry 


The serious outlook in shipbuilding is now more apparent, 
since recent launchings have disposed of much of the work 
in hand, and litttle new work is being started. It is probable 
that the complete output for this year will be much below 
the average, despite the record set up during the first four 
months of the year. The Clyde, North East Coast, and the 
Mersey show practically identical conditions as to rapidly 
approaching slackness, although the Clyde is meeting with 
slightly more success in the acceptance of a few tenders for 
cargo vessels. These orders, though somewhat unremune- 
rative, show that concerted efforts to combat the competi- 
tion of the German shipbuilding combine have already met 
with some measure of success. 


Centenary of British Railways 


The centenary of the opening of the first steam railway in 
England was celebrated early in July. George Stephenson’s 
locomotive No. 1, which pulled the first passenger train be- 
tween Stockton and Darlington, repeated its performance 
of 100 years ago and pulled replicas of the type of coaches 
then used. Locomotives and rolling stock showing the de- 
velopment of railway transport followed locomotive No. 1, all 
the railways of Great Britain contributing to the procession. 
The celebrations were organized by the London & North 
Eastern Railway, which includes the old Stockton and Dar- 
lington railway. 
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Current Editorial Comment 


in the Machine-building and Kindred Industries 











COOPERATION IN THE SELECTION OF 
MACHINE TOOLS 


The task of the equipment engineer in a large plant en- 
gaged in quantity production is not an easy one. Four fac- 
tors must be considered in selecting machines; the invest- 
ment cost, the labor cost of the product, the floor space 
required and the supervision expense. 

It is impossible to find all these requirements combined in 
one machine. Generally, the lowest possible first invest- 
ment cost can be attained only by increasing labor costs 
and floor space; the lowest possible labor cost and floor 
space usually require a greater investment and greater ex- 
pense for supervision, because a cheaper grade of labor is 
employed and more complicated machinery is necessary. 

Because of these conflicting conditions, unusual judgment 
and knowledge of manufacturing conditions are required of 
equipment engineers. They must consider factors that the 
builder of machine tools is not obliged to consider; and 
the closest cooperation, therefore, is essential between the 
builders and designers of machine tools, and the equipment 
engineers and production managers of large quantity-pro- 
duction plants. 

Some machine tool builders now send their designers on 
inspection tours to large automobile plants to familiarize 
themselves with the conditions under which machine tools 
are being used in these shops. Such cooperation is gen- 
erally welcomed by automobile manufacturers, and some 
say they wish the practice were more general. It enables 
the machine tool designer not only to study carefully the 
reduction in labor costs, which he may be too likely to look 
upon as the primary factor in designing a new- machine; 
but also to consider the other three factors that affect the 
choice of the equipment engineer. 


* * * 


STANDARDIZING JIG BUSHINGS 


It is not always the biggest and most conspicuous items 
of machine shop equipment that can be most easily and 
most profitably standardized. Frequently it is the smaller 
details that best lend themselves to standardization. Fifteen 
or twenty years ago there was no standard whatever for jig 
bushings. Then, when a draftsman designed a jig, he di- 
mensioned the bushing according to his fancy at the mo- 
ment. The dimensions, of course, were based upon his past 
experience, and the jig bushing was satisfactory for its pur- 
pose; but unless the draftsman had some system of his own, 
no two bushings were made exactly alike, and the toolmaker 
in the shop made each bushing for the jig as a separate 
unit. 

Later, some of the larger companies had tables prepared 
for their tool designing departments, specifying certain stan- 
dard dimensions for the jig bushings used in their own 
shops. In this way, bushings could be made up in advance 
at a considerable saving in cost, a number. of bushings of 
the same size being made at one time. 

Quite recently, standardized jig bushings have been placed 
on the market as a commercial product. Those who use 
them find that a comparatively small number of sizes will 
meet all requirements, that there is a saving in first cost, 
that interchangeability is always assured and that the in- 
dividual tool-room of the plant is relieved of the problem 
of producing parts that can be made cheaper in quantity 
outside. The drafting-room, being provided with a standard 


data sheet of jig bushings. is relieved of the work of de- 
signing bushings for every job. 





In an automobile plant, during the rush to procure the 
tools required for a new car model, jigs were ordered from 
a considerable number of toolmaking concerns in the vicin- 
ity. The tools were put to use, and everything was satis- 
factory until it became necessary to replace some of the jig 
bushings. Then it was found that bushings of the most 
varied dimensions had been used, and that every replace- 
ment meant the making of a bushings to suit each in- 
dividual jig. This apparently unimportant factor caused a 
serious loss of time which would have been saved if stan- 
dard bushings had been used. 


* * * 


DO YOU WANT SPECIAL WORK? 


The experience of several machine tool builders has con 
vinced us that more business can be obtained for machine 
tool shops than many managers believe possible, and we do 
not consider as too optimistic the recent statement of the 
executive head of a machine tool plant, “There is business 
to be had, if you go after it’; because he has proved it by 
his own experience. ; 

The shop referred to has built a standard line of machine 
tools for years, but until lately was operating at about 
twenty per cent of capacity. Some six months ago it was 
decided to build special machine shop equipment in addition 
to the standard line, and to give the customer what he 
wanted, irrespective of whether his demands were for entire- 
ly special types or standard machines with special attach- 
ments. More salesmen were put on the road, the advertis- 
ing was materially increased and the sales efforts in all 
directions were augmented. The results of this new policy 
have been most encouraging. In the first five months of 
1925, the orders booked equalled the entire 1924 business; 
twice the number of men are employed in the shop, and the 
losses of the past year have been converted into profits. 

The executive quoted above, added: “Business in the ma- 
chine tool and kindred lines is not dead by any means. 
There is plenty to be had if you go after it. It may not be 
always the kind of work that you would prefer, but there 
is business to be had for which the equipment of a machine 
tool shop and the experience of a machine tool organization 
is well suited.” 

co * * 


THE CHANGE IN INSPECTION METHODS 


Gage manufacturers have found that the demand for their 
product is smaller now, in proportion to the production of 
the plants in which gages are used, than it was from five 
to eight years ago, the so-called “100 per cent” inspection 
methods which then prevailed being in less general use. 
There are several reasons for this. One is the effort to re- 
auce costs, including inspection expense; another is that 
with a reduced output in most of the mechanical industries, 
more highly skilled labor is employed in the shops, making 
it possible to lessen the inspection. During and immediately 
after the war, when the shops were manned largely with 
unskilled help drawn from all kinds of occupations, the “100 


‘per cent” inspection was almost imperative; now, less strin- 


gent methods insure the desired quality in the product. In 
the high-pressure period, the foremen were so occupied with 
providing means and methods for production that they could 
devote but little attention to keeping up the quality of the 
product. This was left entirely to the inspectors. At pres- 
ent the tendency is increasing to hold the foremen respon- 
sible for quality, thereby reducing the inspection expense. 
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Jmonerenererateyel 
Methods in a 
Tractor Plant 


quality of workmanship in the engines of agricultural 

tractors is not equal to that of passenger cars. This, 
however, does not apply to the product of the Tractor Works 
of the International Harvester Co., Chicago, Ill., because it 
has been proved that the limits of accuracy specified on cer- 
tain engine parts are closer at this plant than in some of 
the foremost automobile shops. Operations are carried out 
under quantity methods that are usually associated only 
with the automobile industry; some of the most interesting 
of these operations will be described in this and in a suc- 
ceeding article. The daily production at this plant averages 
about eighty tractors. All parts used in building the trac- 
tors, with the exception of ball bearings, magnetos, carbu- 
retors, bolts, and a few brass pieces, are made by the Inter- 
national Harvester Co. 


A cualty of 9 engineers in general often think that the 


Steering Knuckle Operations 


Steering knuckles are finished complete from rough forg- 
ings as they are passed along a roller conveyor extending 
between two rows of machines, as illustrated in Fig. 1. On 
this conveyor are several simple carriages made up of angle- 
irons and flat stock. The steering knuckles are held on an 
angle-iron at each side of the carriages by hooking the yoke 
over the legs of the angle-irons. It is an easy matter t) 
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Typical Operations Illustrating the Quantity Production 
Methods Used in Building Agricultural and Industrial Trac- 
tors at One of the Plants of the International Harvester Cop. 


































push the carriages 
from machine to machine. 

The first operation consists of centering both ends of the 
steering knuckle in a vertical-spindle machine, with the 
work held in a fixture in which it is located from the shank 
and the yoke. Then the steering knuckle is passed to an 
engine lathe equipped with a special turret toolpost for 
rough-turning the shank, after which the shank is finish- 
turned in a semi-automatic lathe. The next operation is per- 
formed under one of the three drilling machines shown in 
Fig. 1, and consists of drilling, reaming, and counterboring 
the king-pin hole. Quick-change chucks are used on these 
machines in order to permit rapid substitution of tools. 
The work is located from its centers in a jig which is ro- 
tated 90 degrees after loading, to bring the work into the 
drilling position. 

After this operation, the steering knuckles are carried on 
to the two milling machines shown at the right-hand end 
of the illustration, where the yokes of two knuckies are 
straddle-milled at one time in each machine. The machines 
are equipped with two fixtures and four 14-inch milling 
cutters having inserted blades. A thread is next cut on the 
shank in a turret lathe which is equipped with a special 
holding fixture and a die-head, and in the final operation, 
all the important diameters are ground. 
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Some of the Machines used in finishing the Steering Knuckle Forgings 
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is of a size small enough to 
permit passing the cutte 
through the left-hand hoi. 
without interference. The bor- 
ing-bar for the camshaft bear- 
ings is equipped with thre 
sets of cutters for boring as 
many different sized bearings 
Each of these bearings is sut 
ficiently smaller than the one 
preceding so that the cutters 
can be passed through the ne 
cessary holes without making 
any adjustment in their radia! 
settings. 

For this operation, the bot 
tom of each cylinder bloc! 
seats on hardened and ground 
steel strips, while finished 
bosses on the back of the block 


are clamped against stops by) 








Fig. 2. 


Various surfaces on the top, bottom, ends, and sides of the 
cylinder blocks are finished in two operations performed on 
planer-type milling machines. In the first operation, the 
surfaces on the two ends and on one side are finished, and 
then the cylinder blocks are brought to the machine shown 
in Fig. 2. Here seven castings are clamped at one time in 
fixtures on the machine table for milling the top, bottom, 
and the side shown uppermost. On both the right- and left- 
hand sides of this machine, on the front side of the housings, 
there is a horizontal head equipped with two interlocking 
cutters. The cutters on the left-hand side mill the top of 
the cylinder blocks, and those on the right, the bottom. 

The head on the cross-rail is provided with a cutter lo- 
cated at an angle for milling the hand-hole cover pads, and 
another that finishes a horizontal surface on the same side 
of the blocks. On the rear of each housing is mounted a 
head that carries a cutter large enough in diameter to finish- 
mill the entire top or bottom of the cylinder block. 


Line-reaming the Cylinder Blocks 


One of the most important jobs in the crankcase depart- 
ment consists of line-reaming the crankshaft and camshaft 
kores in the cylinder blocks. The diameters of these bores 
vary, the maximum size crankshaft bore being at the left- 
hand side of the work as it is placed in the jig, and the 
maximum size camshaft bore at the right-hand side. The 
maximum size crankshaft bore is about 8 inches in diam- 
eter, and the maximum size camshaft bore, 2 inches in diam- 
eter. Two machines of the type shown in Fig. 3 are used 
for the operation, the first one 


Rough- and finish-milling the Top, Bottom, and One Side of Seven Cylinder Blocks at One Time 


means of two screws on bar E 
This bar is dropped into plac: 
after the work has been pushed 
Location of the work length 
wise in the fixture is insured by two stationary blocks on 
the left-hand end and an adjustable block at the opposite 
end. Overhead screws are tightened to hold the cylinder 
block firmly on its seat. 


into contact with the stops. 


Routing out the Combustion Chambers in the Cylinder Heads 


Fig. 4 shows an operation performed on the combustion 
chambers in the cylinder heads to eliminate all rough spots 
that might start the formation of carbon when a tractor is 
put into service. It will be seen that the machine is equipped 
with four tools of a special shape for routing all the com 
bustion chambers at one time. These tools are equipped 
with inserted blades which are rounded at the lower oute: 
corner to produce the desired shape in the combustion cham- 
ber. 

The cutters are smaller in diameter than the combustion 
chambers, and in the operation they are first fed to depth. 
after which the machine moves the work back to bring each 
chamber wall against a cutter and then imparts a combined 
sidewise and backward movement to the work so as to feed 
each chamber eccentrically around its respective cutter. At 
the end of the operation, the work moves forward to the 
position shown, and the cutters are raised to permit re- 
loading. Longitudinal and transverse slides are incorporated 
in the table, and there are cams that impart the movement 
to these slides for feeding the work in the correct relation 
about the cutters. Cutters smaller in diameter than the 
combustion chamber are used because the sand in the cast- 





taking roughing cuts, and the 
one illustrated, semi-finish and 
finishing cuts. The crankshaft 
bores are machined from the 
left-hand side by cutters in 
bar A, and the camshaft bores 
by cutters held in bar B. 

Each boring-bar is fitted 
with two pilots, such as shown 
at C and D, which fit snugly 
into hardened sleeves in the 
jig, to guide the cutters accu- 
rately for the operation. Two 
holes are bored with the left- 
hand bar, there being four cut- 
ters for each hole, two of 
which take the semi-finishing 
cut, and the other two, the fin- 
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ishing cut. The right-hand 


hole bored with these cutters Fig. 3. 
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Line-reaming the Crankshaft and Camshaft Bores in the Cylinder Block ~~~ 
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Fig. 4. Routing out the Combustion Chambers in the Top of the 


Cylinder Head 
ings would soon ruin full-diameter cutters. Holes previously 
reamed in the castings are used to locate them for the oper- 
ation. The machine is a product of the Ingersoll Milling 
Machine Co. 


Two Unique Grinding Operations 


The main drive or bull gear of the tractor is of the ring 
type shown at A in Fig. 5, and is ground on the inside to a 
diameter of 16.637 inches within a plus limit of 0.003 inch 
and a minus limit of 0.000 inch. This operation is accom- 
plished on a lathe equipped with a special grinding head 
and a chuck of unusual design, which insures that the in- 
ternal surface of the ring gear will be ground accurately 
in relation to the pitch circle. Around this chuck are twelve 
pinions, 5 inches in diameter, having teeth of the same pitch 
as the work. The work is slipped into place with its teeth 
meshing with those of the pinions; then a spanner wrench 
is applied, as shown, to turn one of the pinions, and as it 
revolves it rotates the ring gear and the latter revolves 
all the remaining pinions. The pinions are mounted eccen- 
trically on studs so that as they turn they tend to compress 
the ring gear, and thus hold it firmly for the operation. 
Two clamps are next tightened on the front of the gear to 
prevent it from sliding sidewise. 
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Fig. 5. Chucking Arrangement used in grinding the Internal Surface 


of a Bull Gear 

At the end of the operation, the spanner wrench is again 
applied to loosen the pinions. In order that the pinions can 
be quickly positioned for reloading, the teeth of the pinions 
that are closest to the center of the stud on which they are 
revolved, are suitably marked. The accuracy of this grind- 
ing operation is checked by means of the inside micrometer 
seen lying on the carriage of the machine. 

Another grinding operation of particular interest consists 
of finishing a spherical seat to a radius of 3.913 inches on 
the back of differential pinions, as shown at A, Fig. 6. This 
surface of the pinions bears against a corresponding surface 
in the differential housing to take the back pressure, and 
for this reason must be true within close limits. The opera- 
tion is performed on a standard machine provided with spe- 
cial equipment. The work is held on head B, which swivels 
in a horizontal plane, to swing the work past the grinding 
wheel, and as the work rotates on its own axis at the same 
time, the spherical surface 
contact with the wheel. 

Power for swiveling the work-head and for driving the 
work-spindle is delivered to the machine through pulley C 
by an overhead belt. From the pulley the power is delivered 
through shafts connected by knuckle joints to a worm in 
the swiveling work-head. 


is ground as it is brought in 


This worm drives a worm-gear 














Grinding a Spherical Seat on Differential Pinions 














and finish-reaming Connecting-rod Bearings 
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equal to the amount that the respective end 
of the connecting-rod should weigh, and any 
variation from this weight is indicated by the 
dial on the scales. The operator who does the 
weighing stands behind the table, and as he 
determines the amount of metal that must be 
removed, he sets dials D and EF accordingly, 
for the information of the operator who does 
the drilling. These dials are graduated iden 
tically on both sides in quarter ounces. 

Near each end of the connecting-rods there 
is a boss into which a blind hole is drilled to 
remove the amount of metal necessary to ob- 
tain the correct weight. For this drilling, 
the connecting-rod is seated on the forward 
side of fixture F, and spider wheels G and H 
are successively turned to feed the drills into 








Fig. 8. Scales used in determining the Amount of Metal to be removed from Connecting- 
rods to obtain the Desired Weight, and Horizontal Drilling Machine 


used for removing this Metal 


on the bottom of a vertical shaft, and at the top of this shaft 
there is a crank D which is connected by means of rod E to 
a stationary stud at the rear of the machine. Thus as crank 
D revolves, it causes the head to swing back and forth on 
its axis, which is directly in line with the grinding wheel. 
At the front end of the shaft on which the worm is mounted, 
is a bevel gear which drives a similar gear keyed to the 
work-spindle. The work is held in an expansion collet, 
operated by revolving handwheel F. 


Producing Accurate Connecting-rods 


A number of high-production methods of manufacture are 
carried out in the connecting-rod department, one of which 
is illustrated in Fig. 7. This operation consists of rough- 
and finish-reaming the two bearings of the connecting-rods, 
and is performed in a machine equipped with eight tool- 
spindles arranged in two sets for simultaneously operating 
on four rods. The connecting-rods come to this machine 
after the bearing holes have been bored, the bolt and oil 
holes drilled, and the sides of the bosses milled. There are 
eight fixtures, the two in the front position being reloaded 
during an operation. All four tools on one side of the ma- 
chine rough-ream the bearings of two rods, and those on 
the other side finish-ream the same bearings after the work 
has been indexed around the back of the machine into the 
second working position. With this arrangement, two rods 
are finished at each indexing of the machine. The table is 
raised to feed the connecting-rods to the tools. The large 
bearing hole is 3 1/16 inches in diameter, and the small 
bearing hole 1 7/16 inches. The connecting-rods are located 
in the fixtures by means of the two bolt holes and the bush- 
ings clamped on the bosses at the two ends. 


the bosses. At the front of this machine are 
two Pelouze laboratory scales to which are at- 
tached pans into which the drill chips slide. 
It is only necessary for the operator to watch 
the movement of the indicator on these scales to determine 
when he has removed enough metal from each end of a 
connecting-rod to obtain the desired weight. 


* * * 


DRILL JIG FOR ALUMINUM CASTING 


By ALFRED T. GREGORY 


The jig here illustrated was employed in drilling the three 
holes D, E, and F in a lot of forty aluminum castings like 
the one shown at A. This limited number of castings did 
not, of course, warrant the construction of an expensive 
drill jig. The jig shown was made at very little cost, yet 
it proved sufficiently accurate to meet all requirements. It 
will be noted that the body of the jig consists simply of two 
pieces of flat stock fastened together with dowel-pins and 
cap-screws. The three pieces of hexagonal stock J serve as 
feet for the body of the jig. 

The only finished surfaces on the casting A were the bot- 
tom faces of the lugs at B and C, which were finished on 
a disk grinder. The bushings which guided the drills were 
made with enlarged ends having diameters equal to the cor- 
responding diameters of the lugs. The castings were located 
by aligning each lug with its respective drill bushing, after 
which the clamp G was tightened down to hold the casting 
in place. The final fastening of the casting was accom- 
plished by tightening the three set-screws H against the 
work with the fingers. These set-screws simply served to 
prevent the work from slipping out of position, and were 
not tightened sufficiently to cause the work to slide or slip 
under clamp G. 





Pistons and connecting-rods are not per- 
mitted to vary more than 1 ounce in weight 
when they leave their respective departments, 
and in addition, the connecting-rods must 
accurately check for center of gravity when 
balanced over a knife-edge. By taking such 
care in the manufacture, it is not necessary 
to match pistons and connecting-rods for the 
different cylinder bores of each engine, and 
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any piston and connecting-rod bought as a 
repair part will be of the same weight as the 
original part within 1 ounce. To obtain accu- 
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racy of the connecting-rods with regard to 
weight, it is necessary to remove a certain 
amount of metal from the rods after they 
have been finished and the main bearing cap 
has been bolted on ready for assembling in 
an engine. 


ies] 
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For this operation, the two ends of the con- 











necting-rods are weighed on separate scales, 
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as shown at A, Fig. 8. On the outer table B 
or C of each scale there is placed a weight 


Jig used in drilling Aluminum Casting for Aviation Engine 
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EXTENSION TOOL-HOLDERS 


By MARTIN J. SCHNEIDER 


INDUSTRIAL CONDITIONS IN RUSSIA 


According to a statement given out by the Russian In- 

The extension tool-holder shown in the three views of formation Bureau, 2819 Connecticut Ave., N.W., Washington, 
Fig. 1 is used primarily for under-cutting and T-slotting D. C., Russian industries are gradually recuperating, the 
operations on a planer. The casting A of the holder is se-_ textile industry at the present time running at about 70 to 
cured to both heads of the planer, as shown in the upper 75 per cent of the pre-war volume of production. It is stated 
right-hand view. The two that large orders for textile 





planer heads, thus tied to- 
sether by the holder, are fed 
as a unit by the feed-screw 
of one head, the feed-screw 
of the other head being re- 
moved or thrown out of gear. 
The cutter-bar B, which is 
4 3/4 inches diameter by 60 
inches long, is provided with 
a clapper-box D. The weight 
of the cutter-bar and casting 
{ is counterbalanced’ by 
weights at the end of a flex- 
ible cable, which facilitate 
the operation of the ma- 
chine, and prevent the tool- 
holder from being accidental- 
ly dropped on the work. 

ne tool-holder shown in 
Fig. 2 was designed primari- 
ly for planing the face angle 
and under-cut of way-drill 
uprights. The body A of the 
holder is a steel casting, 36 
inches long by 10 inches 
wide. This holder is attached 
directly to the slide of the 
planer, which is drilled and 
tapped to receive two 1-inch 
studs. Referring to the cen- 
tral view, it will be noted 


machinery will soon be 
placed in England and later 
in the United States, and that 
when the mills are equipped 
with this machinery, the pre- 
war rate of output wil! be ex- 
ceeded. There is in Russia a 
marked shortage of textile 
goods, as compared with the 
demand, and this shortage is 
expected to increase this fall, 
if the present crop prospects 
materialize. It is also stated 
that Persia imports a con- 
siderable amount of textiles 
from Russia. For the reli- 
ability of these reports, it is, 
of course, impossible to 
vouch, because sO many con- 
tradictory statements have 
come out of Russia, and until 
Russia is entirely opened up 
to the outside world, with 
complete freedom of travel, 
no very accurate picture of 
the conditions there can be 
obtained. A fact that seems 
to substantiate the _ state- 
ments regarding a gradual 
recuperation of Russia _ is 
that a considerable number 














that the lower end of the : sadiniiasaaia euamnanaiel of machine tools have been 

: exported from here to that 
holder is set back - that the Fig. 1. Planer equipped with Extension Cutter-bar P ‘6 
point of the tool is in line or country during the past year. 


a little in back of the face of the slide. This feature per- This demand appears to continue, but in some cases the 
mits the tool to spring away from the work when the pres-_ terms asked for have not been satisfactory to American man- 
sure is too great, as in the well-known gooseneck tool. ufacturers, who cannot afford to extend the credit requested. 
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Fig. 2. Extension Tool-holder mounted on Planer Head 
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HOBBING COARSE-PITCH SPROCKETS 


By CARL G. OLSON 


The hobbing of coarse-pitch sprockets ordinarily requires 
hobs of a large diameter, as otherwise there will not be a 
sufficient number of teeth in the hob to remove the stock 


freely and generate a true form. In order to swing a large 




















Fig. 1. Profile of Hob and Segment of Generated Sprocket 


hob, it is obvious that a large hobbing machine must be 
used. Recently a manufacturer required a hob for cutting 
3 3/4-pitch block chain sprockets. The hob was to be used 
in a 36-H Gould & Eberhardt hobbing machine of sufficient 
capacity to swing a hob 7 inches in diameter. The problem 
of providing a suitable hob was submitted to the Illinois 
Tool Works, of Chicago. This company found that it would 
not be practicable to use an ordinary 7-inch diameter hob, 
and so designed a special hob, which 
with satisfactory results. 

The design of the special hob was based on the fact that 
the contour of a block chain sprocket is similar to the con- 
tour of a roller chain sprocket with every other tooth cut 
away. Thus it is evident that a hob similar to a roller chain 
sprocket hob could be used by having the normal lead of the 
hob equal to only one-half of the circular pitch of the 
sprocket, and the teeth designed to generate the required 
profiles. A hob of this design would have twice the number 
of teeth in the cutting zone, and could therefore be made 
of a much smaller diameter than a hob having a normal 
lead equal to the circular pitch of the sprocket. 

In Fig. 1 is shown a profile of the hob and of the segment 
of a generated sprocket. The blanks must be cast to the 
required shape, with recesses between the teeth and with 
stock for finishing only on the tooth faces. In Fig. 2 are 
shown a blank, a hob, and the finished product, which is an 
8-tooth sprocket for a heavy 3 3/4-pitch block chain. In 


is now being used 
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Fig. 3 are shown the hob and the work, mounted on th: 
hobbing machine, which is geared to cut sixteen teeth in 
stead of eight. The hob, running at a speed of 60 revolu 
tions per minute, with a feed of 0.080 inch per revolution 
of the work, cuts the teeth in eighteen minutes, floor to 
floor time. 

* * ok 


ILLUSTRATIONS FOR ARTICLES FOR 
PUBLICATION 


Articles that are to be submitted to technical journals fo: 
publication should be carefully examined by the author bx 
fore they are placed in the mail. The author’s name anid 
address should be placed on the manuscript and on all draw 
ings and illustrations accompanying the article, whether 
they are enclosed with the manuscript or mailed separately 
The address and name should be clearly written, so that 
there can be no mistake about the spelling or street numbe) 

Drawings should be made to scale like regular mechanical] 
drawings. Pencil drawings are satisfactory, if the lines are 
made dark enough to be in sharp contrast with the paper 
White paper is always preferable, although paper with a 
slight tint can generally be used; but it is usually impos- 
sible to make a good reproduction of a drawing made in 
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Fig. 3. The Hob and Work mounted on the Hobbing Machine 


pencil on colored paper, particularly yellow paper. 
Blueprints should be made as dark as possible with the 
white lines showing up in sharp contrast. Perhaps one of 
the most common faults in making blueprints is failure to 
wash the blueprint, directly after printing, in clean water, 
free from chemicals. If this is not done, the blueprint, 
while it may appear perfectly satisfactory at 











first, will become so faded after a few min- 
utes exposure to the light that it will b 
practically useless. Ink tracings can, 0! 
course, be used, and good photostat illustra- 
tions are satisfactory. 

Ordinarily, photographs should not be less 
than 5 by 7 inches, and larger photographs 
are desirable, although smaller sizes can 
sometimes be used, if they are of very good 
quality. Pencil or ink marks or reference let- 
ters should never be placed directly on 
photograph. If it is necessary to refer to dil 
ferent parts by reference letters, carefull) 
trace the main outlines of the photograph on 








Fig. 2. The Blank, Hob, and Finished Sprocket 


a piece of thin paper, and place the letters 
on this paper. 
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Cutting Speeds of Crank Shapers 


By K. 














UTTING speeds in feet per minute are 

usually considered of vital importance 

in preparing for work or calculating 
production time on lathes, screw machines, 
and kindred equipment having tools that, 
on entering the work, cut continuously 
until each operation is finished. They are 
not, however, so generally taken into ac 
on machines such as the crank 
shaper on which the cuts are intermittent, 
each alternating wth a non-productive re 
turn stroke of the same or 
than the cutting stroke. 

This is no doubt due to the fact that the 
method of determining the actual cutting 
speed of the tool on a crank shaper is not 
generally understood, it being somewhat 
complicated and governed by a number of 
factors, some of which are highly variable, 
and all of which have a direct bearing on 
the cutting speed of the ram and tool. 

These determining factors, briefly listed, 
are as follows: 

1. Length of stroke. 

2. Number of strokes per minute (same 
as number of rotations of driving gear per 
minute). 

3. Length of rocker arm from center to 
center of fulcrum pin and link pin. 

4. Vertical position of driving gear cen- 
ter with relation to center of fulcrum and 
link pins in rocker arm. 

5. Length of rocker arm link. 


count 


less duration 








H. CRUMRINE, Engineer, Cincinnati Shaper Co., Cincinnati, Ohio 














K. H. CrumrineE was born in 1884 
and received his first mechanical 
training in the shop of the Taft 
Peirce Mfg. Co., Woonsocket, R. J 


He afterward worked in variou 


shops, first as machine operator, then 


as machinist, and later as toolmake: 


In 1907, he became foreman of the 


tool-room at the Windsor 


Machin 


Co., Windsor, Vt., a position which he 


held until January 1, 1918, 
became connected with the 
Machine Co., Madison, Wis. He r¢ 
mained with that concern in variou 


when hi 


capacities until April, 1921, when he 
manager of the 


was made 
Milholland 


factory 
Machine Co., Indianap 
olis, Ind., which position he 
until 1924, when he became 
engineer of the Cincinnati Shaper Co 


Gisholt 


held 


sales 


turn stroke, and their relation to each 
other for the different lengths of stroke 
to be calculated. This varies with every 


stroke length. After these proportions are 
determined, the calculations can be made 
for whatever length of stroke and number 
of strokes per minute are desired. 

Since the slightest change in 
the cutting 
viven number of strokes per 


length of 
stroke changes speed at 
minute, it is 
tables, to eal- 
culate the speed at different stroke lengths 
in increments of 2 inches, such as 2, 4, 6, 
and 8 inches, and to calculate the relation 
of cutting 


any 


customary, when compiling 


time to return time at stroke 
lengths varying by increments of 4 inches, 
using for the intermediate stroke lengths 
the proportion of the length to which they 
are nearest, either above or below, and if 


exactly midway that of the one below. 


Relation of Cutting to Return Stroke 


In determining the relation of cutting 
stroke to return stroke, there are two 
types of shapers to be considered, namely, 
those having the connecting link at the 
top of the rocker arm, and those having 
it at the bottom We will first describe 


the method for determining the proportion 

on shapers having the link at the top. 
Referring to the line AB repre- 

sents the length of the rocker arm and its 


Kig. 1, 


position in the middle of all stroke lengths, and the point / 





6. Location of rocker arm link (whether at top or kottom represents the position of the ram nut link connection in 
of rocker arm). —s ae _ — the middle of all strokes. 
7. If link is at top: Dis- 4 “ “ F 3 F nies The lines AC, AD, ete., repre 
tance of ram nut link connec- ~ 2 F ~ OF | Ae sent the center line AB of the 
tion above or below rocker . S$ 2°S 3 oe iy . | rocker arm at the extreme 
arm link connection. If link c—— aa Q 2 SA wT. a eo} positions for strokes of va- 
is at bottom: Definite loca- i] “ E| 0 - is a ozo d rious lengths. These _ posi- 
tion of outer link support. m 6\ " ae Ss __ROCKER ARM tions are determined by lay- 
Calculating Average Cutting ue ual ing off on AJ from B the 
Speed \ Aa points N, M, L, ete., making 

Since the cutting speed on box the distance of each of these 
a crank shaper varies at J points from B equal to one- 
every point of the ram travel, / half the length of a stroke 
from a dead stop at the very / that is to be considered, and 
ends to something above the | then, in turn. laying off from 
average speed in the middle, Y- | the points NV. M, L, ete., the 
it is impossible, or to say the { points C, D, E, F, ete., on are 


least, impractical, to calculate 
the cutting speed exactly, but 
it is entirely possible and 
practical to determine the hs 
average speed for any given 
length of stroke and number 
of strokes per minute if the 
other necessary factors are 
known. 

In making these calcula- 
tions, it is first necessary to 
determine what portion of 
each rotation of the driving 
“ear is used to drive the ram 
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HJ, making LC equal to the 
length of the link BI, MD 
equal to BI, NE equal to BI, 
ete. The line KAI is the line 
of travel of the ram nut link 
connection, and the are HJ is 
the line of travel of the top 
of the rocker arm, or rocker 
arm link connection. 

The point R represents the 
center of the driving gear, 
and the next step is to lay off 
lines from this point that are 


Machinery] = cquare or at right angles 








on the forward stroke, what 


nortion drives it on the re- ial 


Diagram used in calculating Cutting Speed of Shaper having 


Link at Top of Rocker Arm 


with the lines AB, AC, AD, 
etc. The resulting points of 





958 














TABLE 1. ARC OF TRAVEL ON FORWARD AND RETURN 
STROKE OF SHAPER RAM 
| | Are of Travel Proportion 
between 
Stroke Are of 
| in Forward Stroke Return Stroke Travel 
| Inches on Cutting 
| | and Return 
Degrees | Minutes Degrees Minutes Strokes 
S| 195 10 | 164 | 50 L.2to 1 
12 203 | 20 | 156 40 1.3 tol 
16 | 211 0 | 149 0 1.4 to 1 
20 | 216 | 30 | 143 30 1.5 to 1 
24 | 226 0 | 134 0 tol 
| Machinery 











intersection, S, T, U, V, ete., are the points at which the 
driving gear leaves the cutting stroke and enters the return 
stroke. The points at which the driving gear leaves the 
return stroke and enters the cutting stroke can also be lo- 
cated in a similar manner on the right-hand side of line AB. 
The amount of are of driving gear travel above the points 
S, T, U, V, ete., to corresponding points on the opposite side 
comprise the ares of the various cutting strokes, and the 
amounts below comprise the arcs of the return strokes. 

The lines AC, AD, AE, etc., represent strokes of 4, 8, 12, 
16, 20, and 24 inches, and the lines RX, RW, etc., form 
angles with the horizontal RY for the various stroke lengths. 
These angles are measured with a protractor. For a 4-inch 
stroke, the angle is 3 degrees 45 minutes; 8-inch stroke, 
7 degrees 35 minutes; 12-inch stroke, 11 degrees 40 minutes; 
16-inch stroke, 15 degrees 30 minutes; 20-inch stroke, 19 de- 
grees 15 minutes; and 24-inch stroke, 23 degrees 0 minutes. 

Now the arc of driving gear travel comprising the forward 
stroke on a 4-inch stroke is 180 degrees plus twice 3 degrees 
45 minutes, or 187 degrees 30 minutes, and that comprising 
the return stroke is 360 degrees less this amount, or 172 
degrees 30 minutes. The arcs of travel for other stroke 
lengths are given in Table 1. To determine the proportion 
between the cutting and return strokes, it is only necessary 
to divide the greater by the less. Thus the proportion for 
the 4-inch stroke is 1.1 to 1. The proportions for other 
stroke lengths are given in the column at the right-hand 
side of Table 1. 


Shapers with Link at Bottom of Rocker Arm 


Next let us take up the method for determining the pro- 
portion on shapers having the link at the bottom of the 
rocker arm. This type represents somewhat different condi- 
tions, and the results, although practically the same, are 
arrived at in a different way. The principal difference, in 
so far as determining the cutting speed is concerned, is that 
the rocker arm comes to a different angle at one extreme 
of its stroke than at the other extreme, as will be seen from 
the lay-outs in Fig. 2, which represents the forward half of 
the strokes, and in Fig. 3, which represents the rear half. 

As will be seen from these illustrations, the upper end 
of the rocker arm is connected to the ram nut and travels 
with the ram in a straight line instead of an arc, the lower 
end rising and falling through the arc AW, and A’W’. The 
lines AH and A’H’ represent the length of the rocker arm 
and its position in the middle of all stroke lengths. The 
lines BI, B’I’, CJ, C’J’, etc., represent the extreme positions 
of the rocker arm for various stroke lengths, and these posi- 
tions are determined by laying off from the points H, and 
H’, on the lines HN, and HA’N’, the points I, I’, J, J’, ete. 
The distance from the center H or H’ to any one of these 
points is equal to one-half the length of the stroke that is 
to be considered. Using a radius equal to the length of the 
rocker arm and with the points located on HN and H’N’ as 
centers, arcs AW and A’W’ are intersected at points B, B’, 
C, 0’, etc. The latter intersection points represent the posi- 
tion of the lower end of the rocker arm at the extreme ends 
of the various strokes. 

The points O and O’ represent the center of the driving 
gear and the next step is to lay off lines from these points 
that are at right angles with the lines representing the 
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rocker arm, in order to determine the points at which the 
direction in which the driving force acts is reversed from 
the forward to the return direction and vice versa. We now 
find, however, that the resulting angles are somewhat di! 
ferent, owing to the fact that, while the top of the rock 

arm moves to extreme points equally distant from the cente: 
line, the bottom end moves to and from the same center lin: 

but on one side of it only. This means, further, that while 
on the other type shaper, to determine the are of driving 
gear travel for the forward and return stroke, we added to 
and subtracted from 180 degrees twice the are of a certain 
angle, we now add and subtract the sum of the ares of two 
different angles. Referring to Figs. 2 and 3 and using the 
same dimensions as for the design first dealt with, which 
is shown in Fig. 1, we find that the resulting angles for a 
4-inch stroke are 3 degrees 45 minutes on one side and 4 de- 
grees on the other; for an 8-inch stroke, 7 degrees 45 min 
utes, and 8 degrees 0 minutes, respectively; for a 12-inch 
stroke, 11 degrees 45 minutes, and 11 degrees 50 minutes: 
for a 16-inch stroke, 15 degrees 40 minutes, and 16 degrees 
0 minutes; for a 20-inch stroke, 19 degrees 20 minutes, and 
20 degrees 10 minutes; and for a 24-inch stroke, 23 degrees 
25 minutes, and 25 degrees 0 minutes. 

This means then, as before, that the are of the driving 
gear travel comprising the forward stroke on a 4-inch stroke 
is 180 degrees plus the sum of 3 degrees 45 minutes and 4 
degrees, or 187 degrees 45 minutes, and the arc of travel 
comprising the return stroke is 360 degrees less this amount, 
or 172 degrees 15 minutes. The arcs of travel for other 
stroke lengths are given in Table 2. It will be noted that 
the proportions between the arc of travel on the cutting 
and return strokes. are practically the same as found on the 
other type shaper, although there is actually a slightly 
greater difference between the cutting and return stroke. 

The next step is to make the necessary calculations for 
each length of stroke and number of strokes per minute to 
be considered. For example, let us take a stroke length of 
16 inches, operating at 30 strokes per minute. Under these 
conditions, it will be quite plain that the tool in each min- 
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Fig. 2. Rocker Movement Diagram for Forward Half of Stroke 
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ite, actually moves torward 30 times 16, or 480 inches, but, 
‘rom the proportions between cutting and return strokes 
yreviously calculated, we have found that only a certain 
jortion of the minute is actually occupied in moving for- 
ward, the remainder being consumed in returning. Also, 
ince we have found that the proportion between these two 
time elements, at this stroke length, is as 1.4 is to 1, we see 
hat the time actually occupied in cutting bears the same 
relation to the entire minute (60 seconds) as does 1.4 to 
the sum of 1.4 and 1, which is 2.4. 

To determine, therefore, the number of seconds of each 
minute occupied in forward cutting, it is only necessary to 
divide 60 seconds by 2.4 and multiply the result by 1.4, which 
gives 35 seconds. This shows that the tool travels forward 
at an actual rate of 480 inches in 35 seconds, and to deter- 
mine how many inches of continuous forward travel there 
would be in 60 seconds, or one minute, we divide 480 by 35 
and multiply by 60. This gives us 823 inches as the distance 
the tool would move forward in one minute if not inter- 
rupted by the return strokes. Dividing this figure by 12 
(the number of inches in one foot) gives 68 1/2 feet as the 
average cutting speed in feet per minute for a 16-inch stroke 
at 30 strokes per minute. 

The foregoing calculation may be shortened somewhat as 
follows: Instead of multiplying by 60, which gives a result 
in inches per minute, after which we must divide by 12 to 
get feet per minute, simply multiply by 1/12 of 60 or 5 
which gives the result directly in feet per minute. In this 
particular case it may be even further shortened by simply 
dividing 480 by 1/5 of 35 or 7, the result being the answer 
in feet per minute. 

For convenience in making the various calculations, the 
number of seconds in each minute occupied in forward cut- 
ting at the various proportions is given in the following: 
The proportion of 1 to 1 means that 30 seconds are occupied 
in forward cutting; the proportion of 1.1 to 1, 31 1/2 sec- 
onds; 1.2 to 1, 33 seconds; 1.3 to 1, 34 seconds; 1.4 to 1, 35 
seconds; 1.5 to 1, 36 seconds; 1.6 to 1, 37 seconds; and 1.7 
to 1, 38 seconds. 
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Fig. 3. Rocker Movement Diagram for Rear Half of Stroke 
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TABLE 2. ARC OF TRAVEL ON SHAPER HAVING LINK 
AT LOWER END OF ROCKER ARM 














| Are of Travel | Proportion 
| between 
Stroke | Are of 
in Forward Stroke Return Stroke Travel 
Inches | Bit = on Cutting 
| and Return 
j Degrees Minutes | Degrees Minutes Strokes 
8 195 45 | 164 15 1.2 tol 
12 203 35 156 25 1.3 tol 
16 211 40 148 20 1.4 tol 
20 | 219 30 | 140 30 1.6 to1 
24 | 298 2 | = (131 35 1.7 tol 
| | Machinery 














As stated in an earlier paragraph, the cutting speed varies 
at every point of the ram travel, being much slower at the 
extreme ends and somewhat faster in the middle of the 
stroke. Since this faster speed cannot well be calculated, 
but in many cases determines the limit of the cutting ability 
of the tool, it is well to set the actual cutting speed some- 
what higher than the average actually calculated. In the 
previous example in which the calculated average speed is 
68 1/2 feet per minute, it is probable that 70 feet per min- 
ute would be about the right speed. 

Each combination of stroke length and number of strokes 
per minute must be figured separately, as each gives a dif- 
ferent result, but stroke lengths figured at every 2 inches 
are sufficiently close for all practical purposes. This would 
mean 96 separate calculations for a 24-inch shaper having 
8 speeds, provided that all speeds could be used at all stroke 
lengths. Upon making the calculations, however, it is found 
that the slower speeds are of little value on the shorter 
strokes, speeds of less than 50 or 60 feet per minute being 
now obsolete on most work. 

It is further found in actua™ practice that speeds of much 
over 100 feet per minute are impractical, due to the fact 
that, on the return stroke, the clapper begins to slap at 
these speeds. As a matter of fact, this is one of the reasons 
why a greater ratio between the forward and the return 
stroke than those here given cannot profitably be used, as, 
by the use of a greater ratio, the cutting speeds would have 
to be reduced to a speed very much less than that for which 
modern high-speed tools are designed; it is the speed of the 
non-productive return stroke that limits the number of 
strokes per minute, rather than the ability of the tool to 
stand up under the speed of the forward stroke. 


* & * 


WHERE THE AUTOMOBILE INDUSTRY LEADS 


The automobile industry has a most remarkable arrange- 
ment for avoiding the waste of patent litigation. Through 
the agency of the National Automobile Chamber of Com- 
merce a cross licensing patent agreement is in effect, under 
which the members grant free licenses to one another. Al- 
most 800 patents have been handled in this way, so that 
every member of the association is in a position to produce 
the best possible kind of car, selling it at the lowest cost, 
without being hampered by prior patents owned by a com- 
petitor. There has not been a single patent law suit be- 
tween members of the National Automobile 
Commerce in the last ten years. 

The broad-mindedness of the automobile industry is ev- 
idenced in other directions as well. A few months ago the 
larger manufacturers voted to almost double their own dues 
to the National Automobile Chamber of Commerce, without 
increasing the dues of the smaller producers, to the end that 
the whole industry may be advanced. Each manufacturer 
gets his share of business on the merits of his product. 

In automobile building, 122 standards have been devel- 
oped, and there is a great deal of cooperation between manu- 
facturers. The engineers of one plant are freely received 
in other plants, and are shown the methods and processes 
in use. Often one company assists another in installing 
some method that has been successful in its own shop. 


Chamber of 
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Automatic Buffing Methods 


Third Article of a Series—By CHARLES O. HERB 











series, the types of chucks 

used in buffing small parts 
on a rotary-head machine, built 
by the Automatic Buffing Ma- 
chine Co., Buffalo, N. Y., were 
described. The present and fol- 
lowing articles will deal with 
the buffing of comparatively 
large parts, such as automobile 
headlight reflectors, cooking 
utensils, pails, etc., on a recip- 
rocating type machine. This 
machine (which is known as the 
type H) is equipped with a hori- 
zontal rotating spindle, which 
reciprocates the work back and 
forth against the buffing wheel. 
A right-angle attachment is pro- 
vided for buffing the ends of 
parts, and a variable-angle at- 
tachment for handling taper 
parts. One particularly inter- 
esting application of this ma- 
chine is the buffing of square, 
rectangular, and other irregular 
shaped parts. In operations of 
this kind, a special mechanism 
is attached to the spindle. The principles of the machine 
and a number of chucks that have been developed for use 
with it are described in this article. The next article will 
describe the mechanisms employed in handling irregular 
shaped parts. 


ik the first two articles of this 
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Construction of the Machine 


The machine is made with two different styles of drive. 
In one of these, power is derived from an overhead counter- 
shaft, connected by means of bevel gears, a knuckle joint, 
‘and a shaft to knuckle joint A, Fig. 2. From this point the 
power is delivered through bevel gears B and C to sleeve X 
which carries gear F and is keyed to spindle E of ‘the ma- 
chine. The other drive is by means of a motor mounted on 
the main head, which drives the shaft of gear B through a 
worm and worm-gear. 

Bevel gear F’, through gear G and a short shaft, drives 
the spur pinion H. The teeth of this pinion engage those of 














gear J, the latter having a slot 
in which may be adjusted a 
block K, which is attached to 
one end of connecting-rod JL. 
The opposite end of this con- 
necting-rod is attached to sleeve 
D by means of cross-head 7. 
Collars S are attached to spin- 
dle EZ, one at each end of sleeve 
D. With this construction, the 
spindle can be reciprocated with 
its sleeve an amount depending 
upon the distance that block K 
is offset from the center of gear 
J. The machines are built with 
different lengths of stroke, the 
minimum being 6 inches, and 
the maximum, 13 inches. If a 
5-inch buffing wheel is used in 
conjunction with a machine hav- 
ing 13-inch stroke, work can be 
buffed for a length of 18 inches 
in one operation, and for a 
length of 36 inches by reversing 
the work for a second operation. 

To facilitate loading, the en- 
tire head may be swiveled on 
base M, after handle NV is man- 
ipulated to withdraw plunger O from plate P. The head is 
then pulled toward the operator, against a stop, and the 
chuck reloaded, after which the head is pushed back toward 
the buffing wheel, plunger O automatically entering the 
bushing in plate P when the latter reaches its original posi- 
tion. Thus the machine spindle is always locked in the 
same position relative to the buffing wheel. It is obvious 
that this arrangement is a quick-acting one. 

The right-angle attachment previously mentioned is 
mounted on the forward end of sleeve D, a bevel gear being 
mounted on the spindle to drive a similar gear on a shaft 
of the attachment at right angles to the machine spindle. 
The work-holding chuck is then mounted on this right-angle 
shaft. This bracket can be located on the sleeve in such a 
way as to present the work straight toward the whee! or in 
an inclined position. For buffing taper parts that are long 
enough to require the reciprocating motion, the variable- 
angle attachment is placed on sleeve D. 
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Fig. 1. 


Brass Casting, which is buffed on a Reciprocating Type of Buffing Machine 
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There is a transverse adjustment for moving the head to 
and from the buffing wheel to compensate for wear of the 
wheel, ete., and there is an adjustment lengthwise of the 
wheel. These adjustments are obtained by means of car- 
riages on the pedestal of the machine, to which the main 
head is attached. There is also a vertical adjustment of 4 
inches by means of an elevating screw which raises or 
lowers the work relative to the wheel. In addition, the head 
may be swung up to 8 degrees in a vertical plane, so as to 
present the work at an angle to the wheel for buffing across 
erooves that may have been produced in a previous spinning 
operation. This angular adjustment is made by loosening 
nut Q. The machine is built in right- and left-hand styles 
for use at either end of a buffing lathe. The preferable ro- 
tating speed of the spindle is 25 revolutions per minute. 

Different Methods of Applying the Wheel 


Three methods of applying this machine are illustrated 
diagrammatically in Fig. 3. The operations shown are per- 
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Application of the Reciprocating Feature 


In Fig. 1 is shown a brass casting, about 9 inches long 
over all, on which the cylindrical surface is buffed for a 
length of about 6 1/2 inches in one operation, and the top 
surface of the flange in a second operation. In the first 
operation, the wheel is applied as indicated by the dot-and- 
dash lines X, and the work is traversed past it by recipro- 
cating the spindle in the manner previously explained. In 
the second operation, the wheel is applied as indicated by 
lines Y. The production of two machines per hour is about 
120 pieces. 

An unusual feature is incorporated in the chuck used for 
holding this piece. The work is seated on spindle A, and a 
few threads at V are screwed into body B. Two rings C and 
D are seated on a turned portion of the body. At three 
points Z, a slot with a taper bottom is cut into ring D, and 
a corresponding lug on ring C engages each slot. When 
pressure is applied against the work in buffing, ring C turns, 
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formed on a reflector for an electric heater, which is about 
12 inches in diameter. In the first operation, illustrated 
at A, a left-hand machine equipped with a right-angle at- 
tachment is used at the left-hand end of a buffing lathe for 
buffing the inside of the reflector. The buffing wheel is 
seated against the bottom of the concave part of the work, 
and thus buffs the major portion of the surface as the work 
is revolved. 

A side view of the wheel and work in the second opera- 
tion is shown at B; in this case, the wheel is applied tan- 
gent to the outside of the same surface, to finish the job. 
At C the main head of the machine is set at an angle for 
buffing the periphery of the reflector. In this example, the 
right-angle attachment is dispensed with. The spindle is 
not reciprocated in any of these operations. On work of the 
kind just referred to, the production amounts to approx- 
imately 55 pieces per hour for two machines, attended by 
one operator. 


Construction of Main Head of Reciprocating Type of Automatic Buffing Machine 


relative to ring D, an amount permitted by the difference in 
length between the slots and the lugs on the rings. 

With this movement the two rings are also separated 
longitudinally, owing to the wedged surfaces of the slots 
and lugs. Thus ring C is brought to bear against the flange 
of the work, and exerts a pressure that tends to increase 
the distance between the flange and threads V. In this way, 
the work is locked securely for the operation, and after it 
has been buffed, it is released by revolving it slightly in the 
reverse direction, causing ring C to resume its normal posi- 
tion in respect to ring D. The work can then be readily 
unscrewed and removed. Spindle A is made of cold-rolled 
steel, and all the other principal parts, of machine steel. 


Work Requiring a Special Holder 


There are a number of classes of work that require a hold- 
ing device in addition to the chuck; such an example is the 
aluminum tea kettle body shown in Fig. 4. This part is 
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Fig. 3. 


about 8 3/8 inches in diameter and 5 1/2 inches wide. The 
operation consists of buffing the entire rounded contour in 
two operations, indicated by the dot-and-dash outlines of the 
wheels. In buffing the straight cylindrical portion, the work 
is oscillated slightly. This piece could also be buffed in one 
operation by using a wheel of the same width as the piece, 
but the former method is better. With two operations, the 
production averages about 60 parts per hour in each opera- 
tion. 

The work is seated on body A by means of the bead, the 
closed end being kept in contact with the chuck body by a 
cork-faced aluminum plate B, which bears against the de- 
pression in this end of the kettle. Plate B is attached to a 
bracket mounted on cross-head 7, Fig. 2, and can be quickly 
clamped to hold the part in place, or released for reloading. 
This type of chuck can be made to suit a large variety of 















































Buffing the Inside Surface and Periphery of the Reflector for an Electric Heater 


parts by changing the dimensions of body A and plate B. 
In many cases, the plate is made of wood and faced with 
sheet felt or cork to prevent marring the work. In the ex- 
ample illustrated, the cork face of the plate is 1/4 inch 
thick. 

A chuck of much the same design, but intended for a part 
about 2 inches larger in diameter, is shown in Fig. 5. On 
account of the work being larger, the body of the chuck A 
is cored and ribbed to reduce the weight. In this case also, 
the body and plate B are made of aluminum. A 1/8-inch 
sheet of cork is glued to the face of this plate. The vroduc- 
tion on this part per machine is 40 pieces per hour. 


Chucks with Other Means of Locking the Work in Place 


The chuck shown in Fig. 6 was designed for holding the 
base of a desk lamp. This part is about 4 1/2 inches in 
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the chuck is a-stud C, which, with knurled nut D, locks the 
work on the chuck. Nut D is counterbored for a short 
distance into the end nearest the work. On both operations 
the production per machine is about 180 parts per hour. 

Fig. 7 shows a chuck developed for holding a steel auto- 
mobile wheel hub 8 7/8 inches maximum diameter, 7 1/4 
inches long, and about 1/4 inch thick over all, while pol- 
ishing. Three operations are performed on the part, as indi- 
‘ated at X, Y, and Z. The first two operations mentioned are 
performed by simply revolving the work against the wheel, 
but in the third operation, the work is oscillated with the 
main head set at an angle to suit the taper of the part. On 
each operation the production per hour averages 25 pieces. 

The work is well supported by body A to which it is 
locked by means of the knurled handle B. Attached to the 
shank of this handle are two small tool-steel rollers C, which 
engage a bayonet type of slot D on each side of the body. 
The handle is simply slid into place and then given a slight 
turn to lock it. The flange of handle B is chamfered slight- 
‘vy on the face to suit the work. 


* * 


GLUING JOINTS 


Weakness in glued joints may be caused (1) by allowing 
the glue to become too cold before applying pressure; (2) 
by using glue that is too thin and is squeezed out of the 
joint; or (3) by allowing the glue to dry too much before 
applying pressure. These three mistakes are the most com- 
mon ones in gluing practice, and they are known as the 
“chilled joint,” the “starved joint,” and the “dried joint,” 
respectively. 

Strong joints may be obtained by changing either pressure, 
assembly time, or temperature, these being the three most 
important factors in the gluing operation when animal glue 


* 


among the factors affecting the consistency of an animal 
glue at the moment pressure is applied. Pressure then must 
be adjusted to suit the consistency of the glue, the thicker 
mixture requiring the greater pressure. 


The foregoing information on gluing practice is based 
upon a report of the Forest Products Laboratory, United 
States Forest Service, Madison, Wis. 

+ * oa 
STANDARDIZATION OF DRAFTING-ROOM 
PRACTICE 


The American Engineering Standards Committee has been 
requested by the American Society of Mechanical Engineers 
to authorize the organization of Sectional Committee 
whose duty it would be to jevelop standards for drawings 
and certain drafting-room practices. signifies 
its willingness to act as sponsor or joint sponsor for this 
project. Drawing is the universal graphical language of the 
industrial world. It has its “grammar,” and 
forms of expression, varied styles, all matters of importance 
on which it is evidently advantageous to have general agree- 
ment. As an example of the present-day diversity, not less 
than 23 different methods exist to represent the most com- 
mon standard form of screw threads, and this is only one 
among the innumerable details mechanical 
drawing. 
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The society 


uses varied 
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AUTOMOBILE PRODUCTION MEETING 


An exhibition of machine tools and heat-treating equip- 
ment and a convention of automobile production engineers 
are to be held concurrently in Cleveland, Ohio, September 14 
to 16 by the Society of Automotive Engineers and the Amer- 
ican Society for Steel Treating. The exhibition is to be-held 
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Design of Chuck employed in buffing an Automobile Wheel Hub 
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Automatic Coil-winding Machine 


By ALBERT A. DOWD 











matter to wind a spring 

of helical or spiral form, 
either on an engine lathe, 
suitably arranged for the 
purpose, or by automatic ma- 
chinery. There are no diffi- 
cult problems involved in 
such an operation, but in the 
example A shown in Fig. 1 
we meet with a number of 
conditions that are out of the 
ordinary and require special 
treatment. The fiber strip B 
is of rectangular shape and 
is quite long in proportion to 
its thickness. This strip is 
to be wrapped with eighty 
turns of resistance wire from 
a coil. A machine that will 
automatically wind the wire 
and cut it off at the end of 
each strip is desired. 

As previously made by 
hand, one end of the wire 
was inserted in a small hole 
C and bent over to hold it 
firmly in the fiber strip, 
which was then revolved in 


I: is a comparatively easy 
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Fig. 1. 


Diagrams showing Principles involved in designing Coil- 
winding Machine 


a special chuck, with a suitable support at the outer end, 
the lathe being geared to give the correct number of turns 
to the inch. This was a slow process, as it was necessary 
to stop the machine frequently to insert the pieces and cut 


the wire. 


The problem was to provide a continuously oper- 


ating machine that would not need to be stopped for the in- 
sertion of new pieces or for cutting the wire. 

In considering the problem, a diagram was drawn up as 
shown at D. In this design, the wire is fed from a reel at E 
through a guide F, and wound on the fiber strip G, which is 
held by means of a rectangular chuck and a revolving tail- 


stock center having a rectangular socket. 


It was evident, 
however, that it would be difficult to cut the wire off while 


the piece was revolving, and that the longitudinal movement 


of the carriage would have to 
be arranged so that it would 
feed a certain distance and 
then return to the original 
position. Also, the end of the 
wire that was cut off would 
have to be picked up ard 
gripped while winding the 
next strip. 

These requirements pre- 
sented such difficult problems 
that it was decided to use the 
method indicated in the dia- 
gram at H. Here the fiber 
pieces K are fed, one after the 
other, though a slot at the de- 
sired rate of feed, the wire be- 
ing unwound from a reel 1 
on the revolving faceplate M. 
The wire is passed over a 
guide roll N to the strip K at 
a suitable angle for winding. 
It was decided that the wire 
could be wound around the 
pieces and that they could 
then continue on beyond the 
point where wound, before 
separating the pieces by cut- 
ting the wire. Then if the 


foremost piece P could be pushed forward more rapidly, as 
indicated by the diagram at O, this piece would stretch the 
wire out as at Q, leaving a space between the fiber pieces P 
and R great enough to allow cutters S and T to clip the 


wire as required. 


General Arrangement of Machine 


The general arrangement of the machine is shown by the 
diagram Fig. 2. The magazine A holds the pieces one above 
the other, and they drop down into a rectangular slot, as 


shown at B. 


From this point they are pushed forward be- 


tween the friction rolls C and D by means of a plunger FE 
operated by a cam-drum F. The friction rolls carry the 
piece forward into the feed-rolls G and H, which are geared 
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Fig. 2. 





Diagrammatic Lay-out of Coil-winding Machine 
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to give the proper ratio between the speed of the revolving 
member K and the feed. Member K carries a coil of wire, 
and a strand L of this wire is led over guide rolls, as shown, 
so that the revolving member K wraps the wire around the 
fiber strip. 

The feed-rolls G and H, acting continuously, push one 
piece after the other through the hollow sleeve M (which 
does not revolve), until the first piece comes in contact with 
the take-away rolls at N and O. The cutting device is lo- 
cated at P, and is operated by a cam-drum Q on the cam- 
shaft. This arrangement proved ideal, not only with re- 
spect to the sequence of operations, but also as regards the 
convenience with which the different operating units could 
be timed to act as required. For example, the main camshaft 
runs longitudinally along the machine, and all movements 
are taken from it without difficulty. The two cam-drums 
at F and Q revolve once for every eighty turns of the 
spindle. 

The main drive is applied through gearing to the spindle 
carrying the wire coil, and from 
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low-blocks U, for purposes of adjustment. The friction rolls 
G and F are knurled as indicated, to produce a good grip- 
ping action on the fiber strip. The lower roll is aligned by 
shimming at X, but the upper rolls are held down by two 
stiff coil springs, as shown. 

The upper and lower rolls are geared together, as indi- 
cated at Y, and the upper roll is driven through a friction 
device at Z. This arrangement consists of a pulley A,, run- 
ning freely on a bronze bushing B,. The friction collar C, 
is keyed to the same shaft that holds the roll G, and drives 
roll G by friction as the face of the collar is pressed against 
the pulley A,. A suitable handwheel is provided for adjust- 
ing the spring. The bracket 7 supports the rigid spindle, 
as well as the feed mechanism, and straddles the spindle D,; 
it is tied together at the top by a cap E,, which gives an 
exceptionally rigid construction. 


Feeding and Winding Mechanism 


Fig. 4 shows details of the wire feed mechanism and the 





this it is transferred to the cam- 
shaft by worm-gearing. The 
friction feed-rolls C and D are 
belt-driven at a speed slightly 
faster than the actual feed of 
the pieces through the machine. 
The feed-rolls G and H are 
driven by a worm and gear from 
the camshaft. 

Details of the Magazine and 

Feeding Mechanism 

The details of the magazine 
and fiber strip feeding mechan- 
ism are shown clearly in Fig. 3. 
The upper view at A illustrates 
the general arrangement of the 
magazine B and the adjacent 
mechanism. The pieces are fed 
downward by gravity into the 
slot at C in the rigid spindle D. 
One of the supports of this spin- 
dle is shown at E. The end of 
the plunger D, strikes against 
the fiber strip at C and pushes it 
forward between the rolls F and 
G, which are belt-driven. 

The sliding sleeve H is actu- 
ated by the cams K and L on 
the drum M. The roll N, at- 
tached to the bottom of the 
sleeve, comes in contact with the 
cams as indicated. The screw 
that supports the cam-roll ex- 
tends into a slot in spindle D, 
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which prevents the sleeve from 
turning and also limits its longi- 
tudinal movement. The enlarged sectional view in the lower 
left-hand corner of the illustration gives a good idea of the 
construction of the spindle and bracket at this point. Spin- 
dle D has a slot in it at O slightly larger than the fiber 
piece, and a tongued cap P is secured to the spindle by ma- 
chine screws, as indicated. 

The bracket E is split at Q so that it can be tightened on 
the spindle by a binder screw. The magazine B is of sheet 
metal, and rests on the flat portion of the spindle at R, to 
which it is bolted. This construction permits easy machin- 
ing of the slot in the spindle. The arrangement of the fric- 
tion feeding device is shown in the enlarged view at S. It 
must be remembered that this is not the feeding mechanism 
that controls the number of turns per inch. The rolls G and 
F catch the end of the fiber strip as it is pushed forward 
by the rod D,, and carry the piece on into the regular feed- 
rolls. 

The bracket 7 carries both upper and lower rolls, and it 
is slotted to allow a vertical movement of the bronze pil- 


Fig. 3. Details of Fiber Strip-feeding Mechanism 


mechanism that feeds the fiber strips. The general con- 
struction of the bracket B is similar to that just described, 
the rolls being geared together and mounted in sliding 
blocks. The lower roll is driven by the worm C through 
intermediate gearing at D and £, directly from the cam- 
shaft. This is a positive drive, giving a regular movement 
to the fiber strip in the ratio of one strip to every eighty 
turns of the faceplate H that carries the wire. 

In the detailed sectional view at F, the bracket G acts as 
a headstock for the coil-carrying faceplate H. The latter 
has a bearing at K in the bracket, and it is driven by the 
gear L as indicated. In the faceplate is a stud M on which 
the wire-carrying reel N is supported. From this reel the 


wire is led across the roll 0, and from there between other 
rolls at P, Q, and R, roll R being grooved and set so that it 
will lead the wire between the two slightly separated and 
chamfered ends of the rigid spindles S and T. These are set 
only a short distance apart so that they also tend to prevent 
the wire from running to one side or the other in feeding. 
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The roll P is set on an eccentric stud, which can be ad- 
justed slightly to produce the required tension on the wire. 
An arm U is pivoted to the faceplate as shown, and has a 
friction face at V which is kept pressed against the wire 
on the coil by the action of the coil spring W. This arm 
has a width slightly narrower than the distance between the 
sides of the wire drum so that it also prevents the drum 
from being moved out of position by the varying pull of the 
wire from one side to the other as it unwinds. 

A counterweight X is bolted to the faceplate opposite the 
coiled wire, and although the latter diminishes in weight 
continually, the speed of the spindle is not great enough to 
cause any trouble from imperfect balancing. The weights Z 
are of disk shape, and weigh slightly less than a full coil 
of wire. It was not possible to obtain a compensating de- 
vice of an automatic form that would take care of the varia- 
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sary, as they are the same as the feed-rolls except for th 
gearing. The entire cutting-off mechanism is mounted o: 
the rigid spindle D by means of suitable screws. The doubi 
bracket E has a cylindrical plunger F on each side of th 
central spindle. At the end of the plunger is a cutter G 
inserted in a slot and fastened by screws. The two cutters 
are arranged as shown in the plan view by the dotted lines 
and they are far enough apart, when withdrawn, to allow 
plenty of room for the fiber strip H to pass between them 

The end of the plunger K passes through a bushing as 
shown, and enters the upper part of the arm L. This arm 
is attached to a shaft M below the spindle, and the inne: 
end is connected by means of a link N to the double-end 
lever O. The small end of the latter has a roller at P which 
engages a cam Q on the cam-drum R. As the latter revolves, 
lever O is pushed out of position by cam Q, thus pulling in 
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UPPER FEED-ROLL 
































rod M, which causes the move. 
ment to be transferred to the 
plungers F' and cutters at G. 
This movement takes place rap- 
idly, cutting off the wire be- 
tween the two pieces as it is 
stretched out, so that the cut- 
ters recede quickly enough to 


prevent interference with the 
following piece. 
The siot in the spindle is 


made large enough so that the 
additional wire does not cause 
trouble, but passes through free- 
ly. It may be mentioned here 
that the wire itself is not of a 
springy nature, and remains 
where it is wound without 
trouble. If spring wire were 
used, the ends of the _ wire 
would probably catch and cause 
considerable trouble. 
a_ tendency 





There was 
for the take-away 
rolls to stretch out a few turns 
of wire near the end of the 
piece, but this was not impor- 
tant, as they were easily slipped 
back into position by hand. 
The machine described offers 
a good example of progressive 
automatic machine design. At- 
tention is called to the substan- 
tial ferm of the various work- 
ing units, their general features 
of construction, and particular- 
ly the ease with which they can 


Machinery} be assembled, adjusted, and the 








Fig. 4. 


tions in weight exactly, but this answers the purpose very 
well, and no trouble was experienced with it. 


Wire Cutting-off Mechanism 


If we refer again to the diagram shown at O in Fig. 1, it 
will be evident that after the pieces have been wound, they 
must be made to pass through the rigid spindle and into 
the take-away rolls, which pull the foremost strip along 
faster than those following, thus stretching the wire out to 
the form indicated. While in this position, the wire is cut 
quickly, allowing the first piece to drop into the discharge 
chute. The take-away rolls are exactly like the feed-rolls 
except that they are driven considerably faster. As soon as 
the piece passes between these rolls and separates itself 
from the one following, the cut-off mechanism must come 
into action. 

Fig. 5 shows two views of the details of this mechanism; 
A is a plan view, and B is a partial section. A section of 
the take-away rolls is shown at C, but no details are neces- 


Details of Wire-feeding Mechanism 


parts replaced when worn or 

broken. The method of driving 

various units from the camshaft is also of importance. The 

unit form of construction allows ail important fitting to be 

done before the final assembling, which is, of course, an 
important factor in lowering the manufacturing costs. 


* * * 


AVOID CARELESSNESS IN MAILING 


The Post Office Department calls attention to the fact that 
21,000,000 letters go to the Dead Letter Office every year, in 
addition to 803,000 parcels. Last year the misdirected enve! 
opes contained $55,000 in cash, $12,000 in postage stamps 
and $3,000,000 in checks, drafts, and money orders tha' 
never reached the persons for which they were intended 
All this could have been avoided if each letter and parce 
carried a return address, and if all parcels were wrapped i! 
heavy paper and tied with strong cord. The most astonish 
ing statement made is that about 100,000 letters are maile« 
annually in perfectly blank unaddressed envelopes. 
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PREVENTING ACCIDENTS 


In an article by Luther D. Burlingame of the Brown & 
Sharpe Mfg. Co., Providence, R. I., entitled “Preventing the 
Unpreventable’ Accident” published in a recent number of 
he National Safety News, the author mentions an incident 
that illustrates how steps may be taken to partially, at least, 
prevent so-called “unavoidable” accidents. The superintend- 
ent of a large plant was asked to look over a list of some 
forty accidents that had recently occurred, with the idea of 
making suggestions for reducing such accidents. In looking 
the list over, item by item, he pronounced them, one after 
another, “unavoidable,” at least on the part of the manage- 
ment, charging many of them to the carelessness of the 
workmen. 

Among the accidents included were “slipping and falling 
down stairs.” Non-slip treads and hand rails were later 
provided. ‘‘Cut by broken glass in the door.” 
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ENGINES WITH RADIAL CYLINDERS 


Attention is called in the Automobile Engineer to the fact 
that certain difficulties experienced with the rotary engine 
having radially arranged cylinders disappear in the static 
radial type, and it is possible to build this in considerably 
higher powers. Engines of 400 horsepower are in regular 
production, and serious proposals have been made for units 
of twice that power, in the design and the construction of 
which no insuperable difficulty should be encountered. 
Static air-cooled radial engines may be run continuously at 
piston speeds exceeding 2000 feet per minute, and at brake 
mean effective pressures of more than 120 pounds per square 
inch at normal speed, the weight per brake horsepower 
being considerably less than 2 pounds. In this class of en- 
gine, the practical limit in size and speed is set by the load- 
ing and the rubbing speed of the big-end bearing. Attempts 





Steps were taken to see that such broken 
glass was promptly repaired, wire glass be- 
ing used. “Fell over handle of truck.” Well 
defined aisles were provided with directions 
to keep them clear of obstructions. Truck 
handles were painted white, so that they 
could be more readily seen. Through means 
like these, the number of accidents was re- 
duced by more than one-half, all by active 
safety measures on the part of the manage- 
ment. This case is typical, and is illustra- 
tive of the saying “The man who says ‘it 
can’t be done’ is interrupted by the man 
who is doing it.” 

In the same article the author points out 
that in the use of chains there has been 
much discussion as to the advantage of an- 
nealing at intervals. While this is still a 
debatable question, it has been found that, 
in some cases, more harm than good has 
resulted from annealing. The practice that 
has been satisfactorily followed in the foun- 
dry of the Brown & Sharpe Mfg. Co., is to 
test chains as follows: New chains are 
prick-punched at threeé-foot intervals, and a 
gage provided by which the stretch of the 
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chain is tested from time to time. When 
this stretch amounts to one-third of a link 
or more in this length, the chain is repaired 
or rejected. Foundry chains are inspected 
every six weeks. 

Bulletin boards are recommended, on 
which are posted monthly reports in regard 
to accidents in different departments of the 
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shop. This develops a competitive spirit 

between the different departments. When 

such a spirit develops, there is a mixed feeling of sympathy 
and resentment when a workman is injured—sympathy with 
him for his injury, and resentment that his or some fellow 
workman’s carelessness has lowered the standing of the de- 
partment. In a factory where the foreman is held strictly 
responsible for the safety conditions of his department, 
these mixed feelings on his part are also in evidence. This 
brings to mind the story of the workman, whose first 
thought after falling into an elevator shaft and coming to 
his senses, was: “Is the boss mad?” 


* * * 
CONFERENCE ON EMPLOYE REPRESENTATION 


The Production Executives’ Division of the American 
Management Association, 20 Vesey St., New York City, will 
hold a conference on “Employe Representation” at Kansas 
City, Mo., November 30 and December i. Cyrus McCormick, 
Jr., vice-president and works manager of the International 
Harvester Co., is announced as one of the speakers at a 
dinner to be held Monday evening, November 30. 


Fig. 5, Wire Cutting-off Mechanism 


to use ball or roller bearings on the crankpins of large ra 
dial engines have attended great difficulties and 
many failures, owing to the destruction of the bearings by 
the high combined centrifugal and shock loadings. Plain 
big-end bearings enable the dimensions and the weight of 
the master connecting-rod to be kept within reasonable lim- 
its, and therefore the number of revolutions to be increased, 
but the design of a split big-end to take a number of ar- 
ticulated rods is by no means a simple matter. 

Unlike the rotary engine, which is carried by its crank- 
shaft through the medium of the ball or roller bearings, the 
static radial engine may be mounted by its crankcase di- 
rectly upon the end of the fuselage or upon a special fixed 
or hinged mounting plate. This much simpler 
mounting than is required for the line or V engine, and 
facilitates the replacement of the engine. The single-throw 
crankshaft, and in less measure the double-throw crankshaft 
of twin-row radial engines, is short and stiff, and torsional 
vibrations are not troublesome, while it is possible to effect 
very good balance by simple weights on the crank webs. 


been by 


makes a 
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Fixtures Used in Milling Cylinder Blocks and Reaming the Valve-stem Holes and Seats 


By CHARLES B. EKDAHL, Chief Tool Engineer, Pierce-Arrow Motor Car Co., Buffalo, N. Y. 


HEN an automobile company decides to build a new 

car model which will necessitate regrouping machines 

and redesigning tooling for the manufacture of cer- 
tain parts, the engineering department has an excellent op- 
portunity to make use of ideas obtained through past expe- 
rience. A number of improved methods were introduced at 
the plant of the Pierce-Arrow Motor Car Co., Buffalo, N. Y., 
when production was started on the six-cylinder series 80 
automobile. Some of the ideas carried out will be described 
in this and a later article. 

Past experience in the machining of cylinder blocks had 
shown that it was a cumbersome method to place the cyl- 
inder in a jig that is pushed on a track from machine to 
machine and then emptied at the end of the machine group 
and returned to the starting position. With that method, 
tie-ups of the jigs are frequent, because of one or two ma- 
chines in a group being slower than the others. There are 
also other disadvantages, as, for instance, the extra floor 
space required for returning the empty jigs to the first ma- 
chine. So a new method of handling the work was adopted. 
Now each machine in the cylinder line is equipped with a 
jig attached to the table, and a simple gravity conveyor, 
such as seen in the heading illustration, has been installed 
for carrying the cylinders from machine to machine. One 
man operates from one to three machines, and if a quantity 
of cylinder blocks becomes tied up, more 


the rough casting in one fixture for rough- and finish-milling 
the top as it is carried past the two face milling cutters on 
the left-hand side. About 0.005 inch of stock is left on the 
top for grinding. At the rear of the machine, the operator 
turns the cylinder over in the same fixture, so that the bot- 
tom is rough- and finish-milled as it is carried past the cut- 
ters on the right-hand side of the machine. 

When the casting again reaches the first operator, he 
places it in the second type of fixture, with the port side up, 
and this side is rough- and finish-milled as the casting is 
carried to the rear, by the same cutters that finished the top 
side. The second operator then turns the cylinder over in 
the same fixture, and the plate side is machined under the 
two right-hand cutters as the cylinder is again carried to 
the front. 

In Fig. 1 the cylinder blocks with the top side up are in- 
dicated by the letter A, those with the bottom side up by B; 
those with the port side up by C; and those with the plate 
side up by D. The cutters on the left-hand side are 3/8 
inch higher than those on the right-hand side, because when 
the castings reach the right-hand side they are approximate- 
ly that amount lower, due to the stock removed. As there 
are eight fixtures on the table and each cylinder must pass 
twice around the machine, it is obvious that four cylinders 
are completed at each revolution of the table. All milling 

of the cylinder is thus completed when the 





men can be readily added to speed up pro- 
duction at the congested points. 


Milling Operations on the Cylinder Blocks 


The first operation in the cylinder de- 
partment consists of rough- and finish- 
milling all four sides of the cylinder block 
in a Newton continuous vertical machine, 
as shown in the heading illustration. This 
machine is equipped with a roughing and 
a finishing cutter on each side, as illus- 
trated diagrammatically in Fig. 1, the 
roughing cutters being indicated by X and 
the finishing cutters by Y. This machine 
is tended by two men, one at the front or 
“loading and unloading” side, and the 
other at the rear or “rearranging” side. 

Fixtures of two types are placed alter- 








operator places it on the gravity conveyor 
to be carried to the next machine. 


Details of the Milling Fixtures 


Figs. 2 and 3 show the details of the fix- 
ture in which the cylinder is held for mill- 
ing the top and bottom. When the top is 
milled, there are no accurate machined 
surfaces from whch to locate the block. 
It is located approximately for height by 
two plugs A which enter two port holes, 
and is then clamped against two plates B 
and plug C which is raised by means of 
lever K after the cylinder is placed in the 
fixture. The clamping is accomplished by 
swinging arm G and two clamps H into 
place, and then tightening their screws 
against the casting. Spring-actuated pins J 








nately around the machine table, there be- 
ing eight fixtures in all. The operator puts 
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in the three hardened steel plates L con- 
tact with the bottom of the cylinder. 

















August, 1925 


MACHINERY 





969 









The top of the cylinder is 
brought to the correct mill- 
ing position by adjusting 
screw D, which is held in a 
set location, and is used only 
to compensate for variations 
in the castings. The inner 
end of this screw _ bears 
against a wing on the ec- 
centric bushing EF in which 
plug C is contained. By turn- 


REARRANG 


the wall of the holes by tight- 
ening nuts N. As each nut is 
tightened, it pulls down on a 


ING SIDE 





bar P to which the clamp is 
attached, and thus also pulls 
down the clamp. 

The second type of fixture 
used in this machine is illus- 
trated in Figs. 4 and 5. The 
cylinder is placed in this fix- 
ture at the front of the ma- 





ing screw D, bushing £ is 
revolved slightly, and plug C 
is moved to the front or to 
the rear. A spring-actuated 
plunger bears against the 
rear side of the wing on 
bushing E£ so as to keep it in 
contact with the adjusting 
screw. After adjusting a cyl- 
inder block into the desired 








chine, with the bottom side 
against the three hardened 
plates A, and with the recess 
on the plate side resting on 
two plugs B, the remainder 
of the plate side being sup- 
ported by three pins EF The 
cylinder is then clamped 
against plates A by swinging 











position, the screws of clamps 
G and H are permanently 
tightened against the front of 
the cylinder, clamps F against two port holes, and screws J 
to lock pins J in place. The cylinder is now firmly held for 
the first milling step. The construction of pins J will be 
described more fully later. 

When the fixture reaches the other side of the machine, 
the cylinder is removed so that the fixture may be thorough- 
ly cleaned, plug C being first lowered beneath plate L to 
guard against damage to it. The cylinder is then replaced, 
with the finished top resting on plates L, and firmly held by 
tightening three clamps O on a ledge at the back, and two 
clamps M in port holes at the front. Probably the most 
interesting features of this fixture are the methods of oper- 
ating eccentric bushing EF and clamps M. These clamps are 
swung by hand into the port holes, and then pulled down on 


Fixtures when the Table is completely loaded 


LOADING AND UNLOADING SIDE Machinery arm C and clamps G into 
place and tightening the 
Fig. 1. Diagram showing the Setting of the Work in the Different screws. It is clamped in two 


rough cylinder holes’ by 
means of the two bellcrank clamps D which are swung down 
on the work by tightening bolts M. These bolts bear against 
the lower end of the clamps, causing them to swivel, as 
shown in the sectional view in Fig. 
The three spring pins E in plates K are next tightened 
by means of screws F, to support the under side of the work 
firmly against the thrust of the cutters. The inner end of 
each screw is wedge-shaped, as is also shown in the sectional 
view, and engages a similar wedge surface on the pin, to 
prevent the pin from sliding down under the cut. The con- 
struction of pins J and screws J in Figs. 2 and 3 is similar 
to this. 
Another important mechanism is that employed for rais- 
ing and lowering plugs B, it being desirable to have these 
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Fig. 2. 


Details of Fixture used in milling the Top and Bottom Sides 





of the Cylinder Block 
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Fig. 3. Fixture shown in Fig, 2, for milling the Top and Bottom 
Sides of the Cylinder Block 

pins lowered beneath the surface of plates K when placing 
a cylinder into or taking it out of the fixture. The plugs 
are raised or lowered by turning handwheel H, which is 
mounted at the front end of a shaft having gear teeth cut 
on the opposite end at N. These teeth engage a rack on the 
right-hand end of the long bar L, so that this bar can be 
slid to the right or left by simply turning the handwheei. 
When the bar is slid to the left, wedge-shaped surfaces O 
raise plugs B by coming in contact with their lower end. 
Then when the bar is returned to the right, coil springs sur- 
rounding the plugs draw them again beneath plates K. Thus 
it will be seen that both pins can be quickly raised or 
lowered by a simple motion of the handwheel. 

When the second fixture reaches the rear of the machine, 
the cylinder is removed and the fixture cleaned, after which 
the cylinder is replaced with the plate side up and the top 





Fig. 4. Fixture employed in milling the Port and Plate Sides of the 
Cylinder Block 

side against plates A. In this set-up, clamps D bear in two 
rough cylinder holes, but as these holes are higher than the 
surface on which the clamps were tightened in the preced- 
ing set-up, it is necessary to provide a means of raising the 
clamps to suit. This is accomplished by attaching each 
clamp to a shank that extends back into an eccentric bush- 
ing J, and by indexing this bushing to raise the clamp. Each 
bushing may be located in the two positions by means of 
index-pins J. The sectional view in Fig. 5 indicates the high 
position of the clamps by dotted lines. Pins B and E are 
kept lowered in this step, the cylinder resting on plates K 
and being held firmly by clamps C, D, and G. 


Other Operations on the Cylinder Blocks 


From the continuous milling machine, the cylinder blocks 
are carried by the conveyor past a battery of upright drill- 
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Fig. 5. 


Construction Details of the Milling Fixture shown in Fig. 4 
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Fig. 6. 


ing machines on which various drilling, reaming, boring and 
tapping operations are performed. In order to reduce tool- 
ing costs to the minimum, the jigs for these machines were 
made as nearly alike as possible, five of them being prac- 
tically the same, with the exception of the bushing plates, 
etc. The bases of the five jigs are made from the same pat- 
tern. The jig used for reaming twelve valve guide holes 
and openings in the top of the cylinder block is shown in 
Figs. 6 and 7. 

In placing the work in this jig, two dowel-pins A are 
lowered so that the cylinder can be slid on two hardened 
steel plates against two studs S, which are located approx- 
imately. Accurate location is then obtained by raising 
handle C on the right-hand side, which raises both dowels A 
into previously reamed stud holes in the bottom of the cyl- 
inder. Handle C is mounted on a shaft which extends along 
the jig and has two arms D, each of which carries a plug 
that engages a hole in the lower end of the corresponding 
dowel A to raise or lower it, depending upon the direction 
in which the handle is turned. Spring plunger E holds the 
handle in the raised position. If the dowels were not low- 
ered before unloading the jig, they would soon become dam- 
aged from dropping the heavy cylinder on plates B. 





Details of Construction of the Jig shown in Fig. 7 


After the dowels have been raised, handles F are raised, 
which forces clamps G down on the cylinder block at two 
points X, and holds it securely. On the inner end of each 
shaft H to which handles F are fastened, there is a cam J 
which engages a slot in the shank of clamp G and raises or 
lowers the clamp as handl2 F is manipulated. A spring 
beneath the lower end of the clamp shank forces it up when 
handle F is lowered. The handle is held in the raised posi- 
tion by a plunger K. 

An important feature of this operation is that each ream- 
ing tool is guided at two points—by bushing L in the jig 
bushing plate and by bushing M in the base. The reaming 
tool consists of a long spindle, which has a 9/16-inch pilot 
at the lower end, about 4 inches long, and a No. 2 Morse 
taper shank at the top. Just above the pilot are reamer 
cutting edges, 11/16 inch in diameter by about 3 13/16 inches 
long, and immediately above these cutting edges is mounted 
a shell reamer 1 3/4 inches in diameter. This shell reamer 
is a close fit on the main reamer spindle, and is driven from 
it through a collar that has lugs engaging the upper end 
of the reamer. The twelve spindles are held in a straight 
line by means of a special cast-steel cross-brace N, attached 
to the drill head. There are six caps O, each of which holds 





























Fig. 7, 


Jig for reaming Twelve Guide Holes and Openings in the Top 
of the Cylinder Block 





Fig, 8. Special Machine employed for back-facing Six Bosses on the 


Series 80 Cylinder Block 
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two spindles in place vertically. The bracket furnishes a 
strong support, and the caps facilitate the replacement of 
spindles as they become worn. 


Back-facing the Cylinder Blocks 


In machining the series 80 cylinder block, the unique oper- 
ation illustrated in Fig. 8 is performed; this consists of 
back-facing six bosses A. This machine is of a special de- 
sign, in which there is mounted a column that raises or 
lowers arm B as required. Arm B earries a back-facing 
tool C, which has a square shank that projects downward. 
In this operation, the cylinder block is positioned by hand, 
so that the tool shank will enter a hole previously drilled 
through one of the bosses when arm B is lowered by turn- 
ing the spider handwheel D. The tool shank passes through 
the boss of the cylinder block and into the table of the ma- 
chine, where it enters the square socket of a rotating ver- 
tical spindle. By means of this spindle the tool is rotated 
and the boss faced as the operator continues to lower arm B 
until it registers with stop EZ. 

The drive to the vertical spindle is through bevel gears 
and a shaft that runs to the rear where the driving pulley 
is mounted. Reduction gearing is interposed between wheel 
D and the bracket column, so that the tool is not brought 
too suddenly into contact with the work, and the feeding is 
readily accomplished. The mechanism is counterbalanced. 


: -"* 


PUNCH PRESS TOOL FOR GRADUATING 
BRASS VERNIER 


By F. L. LIBGOTTE 


The punch press tool shown in Fig. 1 is used to cut the 
graduations on brass vernier adjusting barrels for spirit 
levels employed on machine gun mountings. The brass 
pieces on which the graduations are cut, one of which is 
shown at A, are machined on ordinary turret lathes. As 
the graduations are required to be very fine, a knurl could 
not be depended upon to maintain the high degree of accu- 
racy required. 

























































} 


Greeti 

















\ 
\ 


yas 

















\ A 
ahaa 


AN 





Machinery 








Fig. 1. Die for graduating Brass Vernier 
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Fig. 2, Enlarged Section of Graduating Teeth on Die 


The work A is located on a hardened and ground plug B, 
the shank of which is a sliding fit in a steel sleeve C which 
is forced into the cast-iron holder D. A powerful spring FP. 
positioned as shown, serves to maintain an upward pressure 
on the locating plug B. At the top of holder D is located 
the graduating tool F. This tool is held in place in the 
ground recess by a knurled nut G. The graduating tool is 
made of high-speed steel in the form of a steel ring. On the 
inside face of this ring are cut very fine teeth of the form 
indicated in the enlarged view, Fig. 2. These teeth are ac- 
curately spaced to give the required graduations. 

As every fifth graduation is required to be higher than 
the others, the top of the tool is notched, as indicated at H, 
Fig. 1. The top or cutting faces at the bottom of the notches 
and on the raised portions can be readily ground when the 
tool becomes dull. In order to grind the tool, it is pressed 
on a brass mandrel which is mounted in the index-block of 
a small grinder at the proper angle. The results obtained 
with this graduating tool are very satisfactory. It may be 
mentioned here that the graduating teeth were cut on a 
small Pratt & Whitney vertical shaper, using a straight cut 
with no taper. 

* « ¢ 
IS RUSSIA COMING BACK INDUSTRIALLY? 


According to a statement published by the Russian In- 
formation Bureau, 2819 Connecticut Ave., N.W., Washington, 
D. C., a thousand tractors have been built in Russia during 
the last twelve months, and it is estimated that about 
$9,000,000 worth of agricultural machinery will be bought 
abroad this year. It is stated that this is the first year 
during which tractors have been built, and it was necessary 
to train workers and obtain the required machinery. For 
this reason, the thousand tractors built this year will be 
rather expensive; but it will be possible to build tractors 
in the future at a more moderate cost. According to F. E. 
Djerzinsky, chairman of the Supreme Economic Council, in- 
dustrial production has reached 70 per cent of the pre-war 
volume, as compared with 23 per cent three years ago. At 
the present rate of progress, according to the same state- 
ment, the pre-war volume of production should be reached 
within eighteen months. If these figures are an accurate 
statement of conditions now existing in Russia, it is evident 
that there should be a materially increasing market for 
industrial machinery in Russia within the near future. 


* * * 


If all the automobiles built every day were placed end 
for end, they would constitute a line 31 miles long. 
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Oldham Coupling and 


Thirteenth Article 


HE well-known Oldham coupling, which is fundamen- 

tally a problem in planetary gearing, is analyzed in this 

article and, in addition, the planetary actions of the 
automobile differential gear, including such cases as when 
the car is turning a corner; when one rear wheel is jacked 
up; and when both rear wheels have different traction, as 
when one wheel is mired. The spur wheel gear is first illus- 
trated, and solved by both the graphical and analytical 
methods for the cases referred to. The bevel wheel differ- 
ential is then similarly treated. The action that takes place 
when both rear wheels are jacked up and one wheel is 
turned, is also explained. 


Oldham Coupling 


Although it is generally known that the Oldham coupling 
transmits motion at every phase with uniform angular velo- 
city, the reason for this is not generally understood, nor is 
it realized that the coupling disk makes two turns for each 
turn of the shafts. Both of these points will be demon- 
strated. The varied paths of motion of several points of the 
coupling disk will also be traced for a full cycle, thus ex- 
plaining the apparent wobbling motion that this disk has 
in its practical application. 

The action of this coupling, which is used for shafts that 
are not in line, is similar to an internal planetary wheel 
that rolls on a pinion of half its size. The coupling piece 
is simply a disk YZ, Fig. 70, with a tongue cut on each end. 
These tongues R and U are‘at right angles to each other. 
Each tongue fits into a diametral slot cut in the end of the 
shaft. If the shaft Q is driving with uniform angular velo- 
city, the shaft S, although out of line, will be driven through 
the coupling with an equal angular velocity. This latter 
fact, together with the extreme simplicity of construction 
and the wealth of theory of mechanism that is in it, makes 
it, in the author’s estimation, the most remarkable elemen- 
tary mechanism ever devised. 

Before taking up the Oldham coupling as a planetary gear 
mechanism, it may prove useful to demonstrate by velocity 
lines and simple geometry that this coupling does transmit 
motion without any variation whatever in angular velocity. 
In Fig. 71, Q and S are the centers of the driving and fol- 
lower shafts, while A represents the center of the coupling 
disk at any phase. Since A is at the junction of two tongues 
at right angles to each other, and since these tongues fit in 
diametral slots in the two shafts, it follows that they will 
always point to, and pass through, the fixed points Q and S. 
It also follows from this that the point A of the coupling 
disk must travel in the path of the circle QASC, and that 
this point A must, at the phase shown in Fig. 71, be moving 
in the general direction AB, tangent to the circle. If now 
the shaft Q is turning at such a rate that the point A in the 
slot in Q is moving with a linear velocity AB, the point A 





its Graphical Solution—Analysis 
of Actions in Automobile Differential Gearing 


in the disk, which has just been shown to have a resultant 
motion in the general direction AB,, will have a definite 
linear velocity AB, found by drawing BB. perpendicular to 
AB. Since the point A in the slot V in the shaft S must 
have a motion perpendicular to the line SA, and since this 
motion must be imparted by point A in the coupling disk, 
the point A in the slot will have a linear velocity AB, found 
by drawing B,B, perpendicular to AB,. 

It now remains to show that the linear velocity AB di- 
vided by the radius QA from center of driving shaft to disk 
center is equal to the linear velocity AB, divided by the 
radius SA from center of fcllower shaft to disk center, or 
expressed as a formula 

AB 


AQ AS 

The right triangles AQS and BAB, are similar, because 
the angles AQS and BAB. are equal. This statement may 
need the further explanation that the angles BAB, and MAQ 
are equal, being formed by lines respectively perpendicular 
to each other; and the angles MAQ and AQM are equal, 
because the triangle MAQ is isosceles. Therefore, from the 

AB AB, 
properties of similar triangles, —— — 

AQ AS 
in words, this means that the follower shaft S has exactly 
the same angular velocity as the driving shaft Q at all 
phases in the cycle. 

As a problem in planetary gearing, the Oldham coupling 
consists of a driving sun wheel D, Fig. 72, and an internal 
planet wheel D,. The planet wheel is specially constructed 
with a plate face in which two diametral slots are cut, as 
shown at RV and UT. It is set up so that these slots slide 
on the rectangular heads of two pins Q and S, which are 
free to turn on their axes. These pins, which represent the 
two shafts in the practical application of the Oldham coup- 
ling, are specially located on the extremities of a diametral 
line equal in length to the diameter of the sun wheel D. 

With the planet wheel so set up, its center A, will always 
be on a circle A,A which coincides with the sun wheel pitch 
circle. Also, the instantaneous axis of the planet wheel, 
which is at A for the phase shown, will always be on the 
circle AA,. This last statement may be best understood if 
it is observed that the point Q on the planet wheel can have 
a resultant motion only in the direction QB,; and the point 
S only in the direction SB, Perpendiculars to these two 
directions, when drawn at Q and SNS, meet, by geometry, at 
the point A on the circle AA,, and A is therefore, by defini- 
tion, the instantaneous axis of the planet wheel at the phase 
shown. 

Although the sun wheel D supplies the motive power for 
the mechanism, it is, in reality, the pins Q and S that deter- 


AB, 


Interpreted 
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slot in D, and the rectangular head on the pin 
the pin is being turned with the velocity a,. The 
same argument holds for pin S, and therefore ii 
follows that the pins Q and S are each turning 
with the same angular velocity a, Since a, is 
equal to a, it follows that the two pins Q and & 
which represent the shafts in the Oldham coup 
ling, are each turning with the same speed, and 
that this speed is one-half that of the sun wheel D 
By measuring the values in the following for 
mula, as they are shown in Fig. 72, 








AB — AM AB AM AB — AM 
N = = = a 
AB, + AQ QB,+QA SB, — SA 
8 ly 8 12 8 21 
— KX —— SX SX = 
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Fig. 70. 
Two Shafts 

mine the velocity and direction of every point on the planet 
wheel, and the same effect, precisely, could be obtained by 
discarding the driving sun wheel D and placing a train arm 
MA, in its stead. A pin in the train arm at A, would then 
drive the point A, in the planet wheel, in the path of the 
circle A,A, and again the pins at Q and S would compel the 
planet wheel to move in identically the same way as before. 
In the latter case, where a train arm is used, the pitch circle 
of the planet wheel D, would roll on a fixed imaginary sun 
circle AA,, just as it does on the real pitch circle of the sun 
wheel when a sun wheel is used. 


Graphical Solution of Oldham Coupling 


Coming to the graphical solution of the Oldham coupling, 
considered as a planetary device, let AB represent the velo- 
city of A of the sun wheel pitch circle. Then AB is also 
the velocity of the instantaneous axis A of the planet wheel; 
and further, it is the velocity of the center A, of the planet 
wheel, because the points A and A, of the planet wheel are 
always diametrically opposite each other and both travel in 
the path of the same circle AA,, as described in the preced- 
ing paragraph. With AB as the linear velocity of A on the 








AB 
sun wheel D, —— will be a measure of the angular velocity 
AM 
or speed of the sun wheel. With 4,B,, equal to AB, as the 
ANB: 
linear velocity of A, on the planet wheel D,, — will be 
A,A 
a measure of the angular velocity of the planet wheel about 
AB —-AM 
its instantaneous axis A, Therefore, ———— repre- 
A,B, + AA, 


sents the relative angular velocities of the sun and planet 


wheels, and since 4,B, = AB, and AA, = 2AM, the com- 
AB 2AM 

pound fraction just given may be rewritten, —— x ———— 
AM AB 


= 2, the sun wheel D turning about M with twice 


The Oldham Coupling, which compensates for Lack of Alignment between 


The sun wheel D. therefore, makes two turns 
to one turn of each of the pins Q and S. (The 
notation used is given at the end of the article.) 
Analytically, the following formula is used 


D 18 
N=142 


x 
| 
+- 
bho 
x 
to 


D,. 36 

A curious consequence of the action of this mechanism 
is that the center A, of the planet wheel D, makes two com- 
plete circuits in the circumference of the circle whose diam- 
eter is 4,A while the slots in the face of the same planet 
wheel turn the pins Q and S only once. The coupling disk 
in the Oldham coupling has a peculiar wobbling motion due 
to the fact that all points in the disk describe trochoidal 
curves of different proportions. These curves vary from the 
internal epicycloid GA, Fig. 73, which is traced by the points 
G and dA, through the looped internal epitrochoids M,AM 
HAH, etc., to the circle A,A. 


Differential Gearing of an Automobile 


The automobile differential gear is a planetary mechanism 
that acts as such when the car is not running in a straight 
line direction, and also when one rear wheel has a different 
traction hold from the other. It also works as a planetary 
mechanism when the rear end is jacked up, the engine not 
running, and one wheel turned. When running straight 
ahead there is no planetary action; in fact, there is no rela- 
tive motion at all of the several parts. The mechanism is 
readily constructed either with spur gear wheels or bevel 
wheels. The former type will be considered first. 

In Fig. 74, J represents the engine shaft with a bevel driv- 
ing pinion that gears with the wheel K. Wheel K carries 
several sets of pins, usually three sets, one of which is 
shown at O and Q. Each of these pins has keyed to it a 
broad planet wheel D, and D,. respectively, and these wheels 
overlap and gear with each other and with the sun wheels D 
and D’,, respectively. The wheels D, and D’, are keyed to 
the ends of the shafts R and L, which drive the right and 
left rear wheels of the car. The housing 7. which carries 





the speed of the planet wheel D,; about its in- 
stantaneous center A. 

Since the point A, of the planet wheel D, is 
turning about the instantaneous axis A with a 
linear velocity A,B,, the angle a will represent 
the angular velocity of A,; and all other points 
in the planet wheel must have the same angular 
velocity about the instantaneous axis. Therefore, 
by laying off the angles a, and a, equal to a, the 
resultant linear velocities QB, and SB, will be 











obtained for the points Q and S, respectively, on 
the planet wheel. 

Since Q has a turning velocity of a, about A 
(both being points in the planet wheel D,), the 
point A may be regarded as having a turning 
velocity of a,, equal to a,, about Q; in other words, 























Machinery 








the planet wheel D,; has a motion of rotation about 
the center of pin Q equal to a., and because of the 


Fig. 71. 


Diagram illustrating why Oldham Coupling transmits Motion without 
Variation in Angular Velocity 
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Fig. 72. Oldham Coupling arranged as a Planetary Gear Mechanism 


the planetary pins, turns freely on the shafts R and L. Both 
sun wheels must be the same size, and both planet wheels 
must also be the same size. The former have thirty-six 
teeth and the latter twelve teeth each, in this case. 

When the engine is driving the car straight ahead, the 
entire differential gear mechanism turns as one solid piece, 
as indicated by the graphical solution in Fig. 74. If the 
engine is driving the shaft J as indicated by the arrow, the 
wheel K will turn clockwise, and the pins O and Q will have 
a linear velocity which may be represented by AB and A,B,, 
equal to each other. If both car wheels have the same trac- 
tion hold, each offers the same resistance to the shafts R 
and L and to the sun wheels D, and D’,;. Since the planet 
wheels tend to roll on the sun wheels, as indicated by the 
arrows at G, and since they both meet the same resistance, 
their tendency to roll is checked because the front overlap- 
ping portion of D, tends to turn clockwise while the rear 
overlapping portion of D, tends to turn counter-clockwise; 
hence the teeth of the planet wheels, which are in engage- 
ment at G, are in a state of balance at that point, with no 
relative motion between them, and remain so as long as the 
rear car wheels offer the same resistance. Therefore, both 
sun wheels D, and D’, will be driven with the same linear 
velocity PE and P,E,, respectively, and there will be. no 
relative motion of any of the parts of the mechanism. 


Action When One Rear Wheel is Held Stationary 


The simplest planetary action, with the engine running, 
occurs when the traction is such that one car wheel is held 
stationary while the other turns freely. In this case, the 
engine drives the pins O and Q with the same velocities 
A,B, and A,B, as before. If the right car wheel is held sta- 
tionary, D, cannot turn, and C, becomes the instantaneous 
axis of the planet wheel D,. The point G, on this wheel is 
then moving in a resultant direction perpendicular to 0.G., 
and the point G, on the planet wheel D, has the same re- 
sultant motion; hence the instantaneous axis of the wheel 
D, must be in the line C,G, extended. It must also be in the 
line MA, extended, because the point A; on D, has a resultant 
motion in the direction A,B,; hence the instantaneous axis 
£ D, must be at C;. 

If A, has a velocity of A,B, about C,, the point P; on the 
planet wheel, and also the point P,; on the sun wheel D’,, 
will have the linear velocity P,Z;. In order to compare the 
angular velocity of D’, with that of the housing and wheel 
X, P,E, must be increased to A,;F by drawing a straight line 

A;F 





through M and E;. Then N’ = 


, Or, measuring these 
A;B, 
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8 
values to any convenient scale, N’ —= —~ = 2, which means 
4 
that the sun wheel D’, and the left car wheel make two turns 
to one turn of wheel A, when the right car wheel is held 
stationary. 
The analytical solution for this case is written as follows: 
D, D, 36 12 
N’ =1+4+-— X Or N° = fb | x — 
D, DF 36 


Action of Differential When Car is Turning a Corner 











12 


When the car is turning a corner, or moving in any curved 
path, or when the tires are not uniformly inflated so as to 
give the same effective radius to the wheels, there will be 
relative motion in the gear and it will act as a planetary 
mechanism, according to the same general principles as 
those explained in the preceding paragraph. Briefly, the 
engine drives the shaft J, the wheel K, and the planet pins 
O and Q, the latter receiving the same linear velocity as 
before, as represented by A,B, and A,B;, respectively. In 
this case, however, the right car wheel is not held entirely 
stationary but has a slight motion represented by P,E,; con- 
sequently, C, is the instantaneous axis of D,. 

By drawing C,G, and MA, and extending them, C, is ob- 
tained as the instantaneous axis of planet wheel D,, from 
which the resultant motion P;E, is obtained at P;. Increas- 
ing this linear velocity to unit radius, it becomes 4A,F,, and 

A;F, 7 
Nv = — = —— 

AB, 4 
wheel makes 1 3/4 turns while wheel AK makes one turn 
when the right wheel turns slightly, as represented at P,E,. 
As the right wheel turns faster, N’ approaches unity. In 
this case, the value P,E, was taken so that the right wheel 
turned only at one-quarter the speed of wheel K. This def- 
inite figure was obtained by making A,/ equal to one-fourth 
A,B, and drawing IM to get P,E,. 

Solved analytically, 


== 1.75; in other words, the left car 





D, D, l D, D, 
N= 1 + sie Viger TA 
D, ry, 4 D; D’, 
3 36 12 
Lt — K — X — |= 1.05 
4 12 36 


Action When Both Wheels are Free to Turn 


If the engine is stationary and the rear axle jacked up 
so that the two wheels are free, it will be found that when 
one wheel is turned in one direction, the other wheel will 
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Showing Paths followed by Different Points on the Coupling 
Disk of an Oldham Coupling 


Fig. 73. 
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turn with the same velocity in the opposite direction. In 
this case, there is no planetary action, because the pins O 
and Q, which carry the planet wheels D, and D, are sta- 
tionary, and the problem is one of simple gearing, as shown 
graphically in the illustration. If the right rear car wheel 
is turned clockwise, the point A, on the sun wheel will have 
a linear velocity represented by A,B,. This will also be the 
linear velocity of A, on the planet wheel, which now turns 
on the fixed center C,. It will also be the velocity of the 
points G, on the wheels D, and D,, as shown at G,B;, as well 
as of the point P, which drives the follower sun wheel D’,. 
The velocity at P, is shown at P,B,, which is made equal 
Hence, 
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keyed to the rear wheel axles R and L, and if both whee 
have equal road traction, the sun wheels will offer equal 
resistance at P, and P. Under these conditions each beye] 
pinion, as at D,, will simply act as a moving beam with a 
driving action at A which it transmits to P, and P; an 
there will be no relative motion between the bevel pinion /) 
and the sun wheels D, and D’,. 

This is shown graphically in the view at the right, Fig. 75, 
where A,B, is the driving velocity on the pin O of D,, and 
P.E, and P,E, are the driven velocities given to the bevel 
sun wheels D, and D’,. Since A,B, P,E, and PE; are all at 
equal distances from the main axis LR, 





























to A.B,. A,B, A,B, 1 
+ A.B, Aad N ane a and N — 1 
N a a i 4 P.E, Pa. 1 
— P.B, — 4 This means that wheel 7’, which corresponds to the train 
Analytically, arm in the ordinary spur gearing, makes one turn while 
D 4D 36 12 44 the sun wheels D, and D’, and the wheel axles R and J 
N — x : 3 nee eonieens — 1 make one turn. In this case, of course, there is no plan- 
— D, — D’, —12 — 36 —1 etary motion, as well as no relative motion of the wheels, 
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Fig. 74. Diagram illustrating Spur Gear Type of Automobile Differential, including Graphical Solutions for Different Running Conditions 


or one turn of one of the rear wheels produces one turn of 
the other wheel in the opposite direction. 


Procedure When Differential is of Bevel Gear Type 


Bevel gear wheels may also be used in planetary mechan- 
isms without any change in the application of the principles 
used in the graphical and analytical methods of solution. 
The detail construction for the graphical method, however, 
must be modified to apply to the form of the bevel wheel, 
as shown in Fig. 75, which represents the bevel wheel type 
of differential gearing, now commonly used in automobiles. 

When the automobile is running straight ahead, the driv- 
ing shaft J, which is connected with the engine shaft through 
the transmission gear, turns as shown by the arrow, thus 
turning the large bevel wheel 7’ in the direction indicated 
by the arrow at 7, The wheel 7 supports three or four 
bevel pinions D,, etc., which are free to turn in their bear- 
ings, as at O and Q. As the wheel 7 is turned on its axis 
LR, it carries the pins O and Q bodily around this axis, and 
these pins do not turn on their own axes if the sun wheels 
D, and D’, offer equal resistance. These sun wheels are 


and hence no analytical formula to be written. 
revolve as one solid piece. 

Relative motion and planetary action both take place 
when the car turns a corner, or when one wheel spins and 
the other is held stationary. The latter case, which is identi- 
cal with lifting only one rear wheel and running the en- 
gine, offers the simpler solution, and will be illustrated first. 
Let A,B, be the velocity given to pin O of the bevel pinion. 
Assuming that the car wheel that is connected by shaft L 
to D’, has no traction and is spinning, and that the other 
rear wheel remains stationary, then the point C on the bevel 
pinion will be held stationary, and the point P, on both the 
pinion and the sun wheel D’, will be driven with the velv- 
city P,E, Since A, is the center of the pinion and midway 
between C and P,, and since A,B, and P,E, are equidistant 
from the axis LR, 


All parts 





PE, 
N’ FEF = => SS 
A;B, il 
or the follower sun wheel D’, and its car wheel make tw0 
turns while wheel 7, or the train arm, makes one turn. 
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The analytical formula applies in this case just as in spur 
earing, and, briefly, is as follows: The entire mechanism 
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Measuring these values to any convenient scale, 



























































is turned once counter-clockwise about M,; then N’ — 1. In N’ 5 1.75 
this problem D, was assumed to be stationary, and hence Analytically, the formula Rs written 
hus had one turn that it should not have, and must now be . ila D D. \ D D 
turned back while the pin O remains in its revolved position. N’ ees mtd ae eee ae. % pea 
in turning D, back, the pinion D, turns counter-clockwise D Ix, 4 D Bs 
also, and thus drives D’, in a clockwise direction. Hence 3 25 15 
Nv 1+. If D, has 35 teeth, D, 15 teeth, and D’, 35 teeth, jl Se 1.75 
35 15 4 15 35 
}), will drive D’,,—— X —— turns while it turns once. or the left car wheel makes 1 3/4 turns while wheel 7 makes 
- 15 ; 35 . one turn, provided the right car wheel has an independent 
Thus the complete analytical formula motion due to traction of one-fourth turn in the same time, 
— Sci x D; all motions being in the same direction. For convenience in 
D D’ drawing, the rate of turning of the rear wheel was taken 
3 1 uJ ‘Ty’ ig . ~ + ; 
is now written, and substituting values for D,, D,. and D’,, 2° one-fourth that of the wheel T. This represents turning 
35 15 a corner of very short radius. In turning a corner of larger 
xt x i radius, the wheel connecting with D, would turn, say, with 
15 35 three-fourths the speed of 7, and the left car wheel would 
wi a 
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Fig. 75. 


When the automobile is traveling in a curved path, one 
wheel will have less turning action than the other, provided 
the road traction is equal for both wheels, because one wheel 
is traveling in the path of a shorter circular are than the 
other wheel. The same effect is produced if the car is trav- 
eling straight ahead and one rear wheel tire is inflated less 
than the other so as to produce a shorter effective radius of 
the wheel. In this case, the wheel having the less inflated 
tire will turn faster than the wheel having the fully in- 
flated tire. 

Applying the graphical solution to the cases just de- 
scribed, let it be assumed that the right rear wheel, because 
of the nature of the road traction, is compelled to turn on 
its axis with a velocity one-fourth that of wheel 7 of the 
differential mechanism. Then P.E, equals one-fourth A,B,. 
Joining B, and E,; by a straight line and extending it, C, is 
found to be the instantaneous axis of the bevel pinion. 
Hence the point P, on both the planetary pinion D, and the 

PE. 


7 


‘ollower sun wheel D’, has the velocity P,E, and N’ = ——-. 





Diagrams illustrating Bevel Gear Type of Automobile Differential, with Graphical Solutions for Different Motions 


then turn with 1 1/4 times the speed of 7. It may be of in- 
terest to note that while this action is going on, the planet 
wheel pinion D, is turning in the bearing O at a rate repre- 
A-B. 4 
sented by — , which measured to scale gives ——- = l, 
A;C, + 
A;B 4 
while wheel 7 is turning at the rate ——— 
A,M, 7 
the planetary pinions are turning on their own axes with 
1 3/4 the speed of the driving wheel 7. If one rear wheel is 
held stationary, as described in the preceding paragraph, 
the planetary bevel pinions will be turning on their axes 
A.B A.B, 4 7 7 
with a relative velocity of ————- —+ — ~~ => — 
Asé A,M 3 + 3 
1/3 times the velocity of wheel 7, for the wheel sizes 





Hence 


or 2 
used in this illustration. 

The remaining case that is of especial interest in this dif- 
ferential gear mechanism the rear axle is 
jacked up so that both wheels are off the ground, and one 
Then the other wheel 


oceurs when 


wheel turned, the engine not running. 
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turns in the opposite direction, with the same speed as the 
driving wheel. This case also is illustrated in Fig. 75, where 
A,B, represents the velocity given to the right rear wheel, 
and hence, by construction of the mechanism, to the sun 
wheel D,. Since the center of the planetary pinion is now 
fixed, because the engine is not running, the velocity A,B, 
given to the pinion will be transferred to P,E,, which will 
be the velocity of the follower sun wheel D’, and of the left 
rear car wheel; hence 

— P.E, —4 

Ne —_ = —_ = — 1 
+ A,B; + 4 
Analytically, the formula reduces to one for simple gear- 
ing where fixed centers are used, and 
+ D, D, + 35 a5 
a = x Xx =-— 1 
D, —D’, 15 —35 

or, the follower wheel D’, and the left rear wheel make one 
turn counter-clockwise while the right wheel makes one turn 
clockwise. 
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Notation 


N =number of turns of 
driven member; 


driver to one of follower or 


N’ =number of turns of follower to one of driver; 

N,=number of turns of driver to one complete revolu- 
tion of planet wheel axis; 

N., ==number of turns of follower to one complete revolu- 


tion of planet wheel axis; 

D =diameter of pitch circle of driver, if driver is a 
toothed wheel; 

D,=diameter of pitch circle of follower, if follower is 
a toothed wheel; 

D,=diameter of pitch circle of fixed wheel; and 

D;, D,, etc., = diameters of pitch circles of planetary 
wheels. 


* * * 


HARDENING A DIE THAT IS SUBJECT 
TO SHRINKAGE 


By CLAYTON WHEELER 


The die-plate shown in the accompanying illustration was 
designed for use in blanking and piercing 1/8-inch sheet 
stock at one stroke of the press. The clearance between the 
punches and the holes in the die-plate is 0.0125 inch. As 
the plate was required to be hardened and to be held to 
close limits, some complicated grinding operations were in- 
volved. Though the plate was made of a good grade of non- 
shrinkable tool steel, its unusual shape and the large num- 
ber of piercing holes made it impossible to prevent a certain 
amount of shrinkage. 

The plate was first rough-turned to within 3/32 inch of 
the finished dimensions, and then annealed at a temperature 
of about 1350 degrees F. It was next finished on the blank- 
ing edges to the size of the blank desired, plus an allowance 
of 0.008 inch to compensate for the shrinkage and distortion 
anticipated as a result of the hardening process. The fact 
that the steel was supposed to be non-shrinkable was re- 
assuring, but could hardly be depended upon in this case to 
prevent some change in form. 

As expected, the die contracted toward the center and 
toward the four large outside holes. The direction of shrink- 
age is indicated by the shade lines in the upper portion of 
the piece. Inspection of the plate after hardening showed 
that the allowance of 0.008 inch had been just enough to 
compensate for the shrinkage in most places, but on some 
surfaces it was necessary to grind away several thousandths 
inch of surplus stock. This applied only to the outside sur- 
faces. 


The center piercing hole required the removal of 0.018 
inch of stock, and the smaller holes, 0.012 inch. The out- 
side of the die was ground by hand to fit a templet, after 
which the plate was set up on the faceplate of the grinding 
machine and properly centered by an indicator applied to its 
outer edge. 


With the work in this position, the central hole 
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was ground to size and a ground plug made to fit in this 
hole. The plug was next fastened to the faceplate, being 
set to one side of the center a distance of 4 11/16 inches. 
The die-plate was then located on the plug, thus permitting 
the four outside holes to be easily centered on the faceplate. 
After grinding one hole, the work was indexed to the next 
hole, and the operation repeated until all four holes had 
been ground. The same method was used in grinding the 
holes located on the 38 3/8-inch radius and those on the 
2 3/4-inch radius. 

In hardening the plate, all holes were packed with asbes- 
tos packing. The center hole first had a steel plug 1/2 inch 
smaller than the inside diameter located in a concentric 
position with the asbestos packed tight around it. In order 
to prevent the edges of the holes from being left soft, the 
asbestos was kept back from the cutting edge of each hole 
a distance of at least 1/4 inch. The plate was first heated 
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Type of Die that shrinks excessively when hardened 


slowly to a temperature of 1400 degrees F., and then heated 
quickly to 1475 degrees F., and dipped edgewise in oil. 

The plate was withdrawn from the oil when it had cooled 
to a temperature of about 350 degrees F., and placed in 
drawing oil having a temperature of 350 degrees, which was 
then brought up slowly to 475 degrees and held at this point 
for 2 1/2 hours. The part was allowed to cool down with 
the drawing oil. It should be borne in mind that the failure 
of a part to hold true to form when hardened is not always 
the fault of the steel, for in a great many cases the shape 
of the part is such that it would be practically impossible 
for any steel to withstand the stresses set up without show- 


ing some distortion. 
* * * 


Those interested in industrial conditions in Germany will 
find a great deal of information in the general survey of 
labor conditions in Germany since the war, contained in 
Bulletin No. 380 of the United States Bureau of Labor Sta- 
tistics, Washington, D. C., just issued. The report covers 
standards of living, cost of living, wages, hours of labor, 
and unemployment up to the end of 1924. Conditions in 
Germany have changed greatly in the last six months, but 
the bulletin contains an interesting historical record of this 
period in German industry. 














August, 1925 





EVERAL unusual examples of tooling used in machin- 
S ing the large cam drum with which Fay automatic 

lathes are equipped will be described in this article. 
The drum is an iron casting, finished 19 1/4 inches long 
and 12 inches outside diameter. With the exception of cer- 
tain surfaces of several lugs on the inside of the drum at 
the left-hand end, as shown at A in Fig. 1, the drum is fin- 
ished all over. Eight grooves, 0.640 inch wide, with a plus 
limit of 0.000 inch and a minus limit of 0.008 inch, and one 
groove 1.505 inches wide, with a plus limit of 0.010 inch and 
a minus limit of 0.000 inch, are turned around the periphery 
to a depth of 1/8 inch. The right-hand end of the drum 
is also turned to the same depth for a width of about 2 1/2 
inches. One-half inch holes are drilled and tapped every 
10 degrees around these grooves and around the reduced 
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Machining a Large Cam Drum 


Tooling Equipment Employed on a Fay Automatic Lathe, Turret Lathe, and 
Drilling and Grinding Machines 


By H. A. LOUDON 


diameter at the right-hand end, there being a total of 395 
holes of this size and in addition, a 1-inch hole B. 

Turning, facing, and grooving cuts are taken on the out- 
side surfaces of the drum in two Fay automatic lathes, one 
of which roughs and the other finishes the work, while 
boring and threading cuts are taken on the inside of the 
drum in a Jones & Lamson flat turret lathe. The floor-to- 
floor time on the roughing automatic lathe is 18 1/2 min- 
utes; on the finishing automatic lathe, 16 1/2 minutes; and 
on the turret lathe 1 1/2 hours. All these cuts were for- 
merly taken in a single machine tool of different type from 
those mentioned, the time consumed in finishing them being 
from 4 1/2 to 5 hours. Moreover, a skilled mechanic was 
required when the former method was employed. With 
the present method, one operator tends both machines. 
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Fig. 1. Design of the Cam Drum with which Fay Automatic Lathes are equipped 
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Fig. 2. ‘Placing the Work-holding Arbor in a Rough Drum Casting 


prior to the First Operation 


For both automatic lathe operations, the drum is mounted 
on a special arbor which is equipped on each end, as shown 
in Fig. 2, with a 9-inch chuck having swivel jaws. Keyed 
to each jaw is a small plate D, which is dished slightly in 
the center to give each jaw two bearing surfaces. This de- 
sign prevents distorting the drum when it is gripped on the 
inside. The three lugs A, Fig. 1, in one end of the drum, 
Fig. 2, in the chucks for locating purposes. 
Plate F, which is screwed in one of the chucks, is slotted 
in two places so that it may be engaged by driving pins on 
the spindle plate. To insert the arbor into a drum, the cast- 
ing is placed on a wooden platform, and the arbor is lowered 
into it by means of a hand crane. The chuck jaws are then 
tightened, after which the drum and arbor are ready to be 
lifted into the machine by the crane. 


fit recesses E, 


Tooling Used on Automatic Lathe for Machining Cam Drum 


Fig. 3 shows the tooling used in the finishing operation, 
which is similar to that used in the roughing operation. In 
the roughing operation, the tools mounted on the front car- 
riage rock forward to cut to the desired turning depth, and 
then move longitudinally, the turning cut being divided be- 
tween six tools. After the turning tools have removed the 
scale at the points where the grooves are to be produced, 
the back arms of the machine rock in and bring twelve tools 
into operation to rough-turn the grooves and rough-face the 
ends of the drum, 





Fig. 3. Close-up View of the Tooling employed on the Fay Automatic 


Lathe for machining a Cam Drum 


other end by a steadyrest which is mounted on a dovetail 
member attached to the ways of the bed. When the work 
is placed in the machine, the finish-faced left-hand end of 
the drum is brought tight against the jaws of the chuck by 
placing a block of wood between the free end of the drum 
and the turret and then feeding the turret by hand firmly 
against the block. The turret is locked in this position and 
the chuck jaws tightened on the drum. A dial indicator 
mounted on a steel bar laid across the ways of the bed as 
shown, is then applied against the drum and the latter 
revolved. While the drum is being rotated, it is tapped 
lightly with a lead hammer until it runs true within a few 
thousandths inch, as shown by the indicator. 

After the drum revolves concentrically within the toler- 
ance mentioned, a light cut only 0.004 or 0.005 inch deep 
is taken over the surface that is in contact with the steady- 
rest rolls. This cut, which is taken by means of a tool 
mounted in bar G, corrects any distortion that may have 
occurred in the drum up to this time. Slight distortion may 
result from the heavy cuts taken in the roughing automatic 
lathe, and from the pressure of the two chucks used on the 
arbor in the two automatic lathe operations, which must be 
sufficient to hold the drum from revolving on the chucks. 
As some of the inside diameters of the drum are held to 
close limits, it is safer’to take this light cut on the surface 
in contact with the steadyrest rolls in the turret lathe opera- 

tion, in order to in- 





while the carriage 





sure that this sur- 





tools complete the face will run true 
rough -turning. The with the inside of 
drum is then trans- the drum. It re- 
ferred to the finish- quires only two or 
ing machine, with- 


out being removed 
arbor, 
where finishing cuts 
are taken by tooling 
identical with that 
just described. 

In the turret lathe 
operation, the drum 


from the 


is gripped in a 
three-jaw chuck at 
the headstock end, 








three minutes to 
mount bar G. After 
the cut has_ been 
completed, the 
steadyrest rolls are 
adjusted, against the 


drum. 
All facing, boring, 
threading, or other 


cuts requiring the 
use of a cross-slide 








Fig. 4. 
and supported at the 


as shown in ' 
Fig. 4, 


Turning the Surface of the Drum that contacts with the Steadyrest Rolls, 
in order to make the Drum run True 


are accomplished in 
Jones & Lamson flat 
turret lathes by 
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eans of the cross-sliding headstock, which 
imay be moved forward or to the rear on 
ross-ways on the bed. Hence, when cross 
cuts are to be taken on work requiring a 
steadyrest, it is necessary to provide one 
that will slide crosswise with the headstock. 
The one used in the operation just described 
slides on the dovetail block previously men- 
tioned. Gibs are provided on one side of the 
dovetail for adjusting purposes. To lock 
the steadyrest central with the , headstock 
spindle, when the headstock is locked in the 
center of the bed, stop-pin H, Fig. 7, is sim- 
ply dropped into a hole. When the pin is 
raised, the steadyrest is free to slide trans- 
versely with the headstock. 


Boring Operations in the Turret Lathe 


The first step performed in the turret 


lathe consists of boring to size the left-hand end of the bushing, and the upper section of the blocks is then clamped 
drum, as shown in Fig. 1, by employing tool J, Fig. 4. Then in place. At the completion of the cut, the boring-bar is 
a supporting steel plate is fitted into this end to relieve the removed, to permit indexing the turret. 


drum from the pressure of 


MACHINERY 




































Fig. 5. Boring the Drum for the Full Length by employing a Piloted Head 
equipped with Four Cutters 


In the next position of the 





the chuck jaws in succeeding 
cuts. The drum is next re- 
versed in the machine and 
clamped on the plugged end. 
Then, after the headstock has 
been placed in the center of 
the turret lathe by bringing 
it up against a stop, and the 
steadyrest has been central- 
ized, a light cut of a few 
thousandths inch is taken on 
the surface of the drum that 
is now in contact with the 
steadyrest rolls. This cut is 
taken in the same manner 
as that on the opposite end. 

When the drum has been 
made to run true in the 
steadyrest, the 10%4-inch di- 
ameter surface is bored the 
full length by means of the 
cutter-head shown in Fig. 5. 
This head carries four tools 
on a special long boring-bar 
which is piloted by a bushing 
in the headstock spindle and 



























turret, the drum is _ finish- 
bored on the surface to be 
threaded and on the 10 3/4- 
inch diameter surface, tool K, 
Fig. 4, being used for both 
cuts. The stop-pin of the 
steadyrest is, of course, raised 
before this operation takes 
place. The diameters of the 
surfaces are controlled by 
using stops to limit the cross 
movements of the headstock, 
and the length of each cut is 
controlled by stops clamped 
between the ways of the bed 
to limit the longitudinal 
movements of the turret. 
Groove C, Fig. 1, which pro- 
vides clearance for the thread 
in the right-hand end of the 
drum, is then cut with tool L, 
Fig. 4, after the turret has 
been indexed to the proper 
position. In this step, the 
head is fed crosswise the de- 
sired amount for cutting the 








guided in special blocks on 
the turret. The turret blocks 


are made in two sections, the upper section being removed mit tool J to chamfer the end of the drum where the thread 
to permit the bar to be lowered in the bearings by an over- is to start. 
head crane. The bar is guided by hand into the spindle The thread is cut by means of an automatic chasing at- 


Fig. 6. Fixture used in drilling 396 Holes around the Drum 








groove, and then moved in 
the opposite direction to per- 


tachment mounted at the sixth station of 





i 


the turret, as shown in Fig. 7. In this step 
the only work on the part of the operator 
consists of feeding the headstock crosswise 
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a slight amount each time that the tool 
completes a forward and return movement. 
The thread-cutting device consists of a ram 
M in which is mounted a thread chasing 
tool that is operated longitudinally by the 





lead-screw N. Power for driving this screw 





is delivered by the spindle through gearing 





and a shaft to rod O, which is geared to 
the lead-screw. As each forward movement 






of the ram is completed, it is returned with 





a quick motion, this cycle continuing auto- 
matically until the thread is finished. The 





operator feeds the work crosswise during 





the return movements of the ram. This at- 











Fig. 7. Cutting an ll-inch Diameter Thread by Means of an Automatic Attachment or internal threads of right- or 


tachment can be used for cutting external 
left-hand 
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lead, and may be swiveled to permit cutting taper threads 
or grooves. 

Cutting the threads in the same setting in which the other 
cuts are taken insures concentricity between the threaded 


and other machined surfaces. This is extremely important 




















Fig. 8. Set-up of the Drum in the Cylindrical Grinding Machine 


for grinding the Outside Surface 


in the sample of work being described. Also, by this meth- 
od, errors due to a second handling are avoided. 


Drilling and Grinding Operations 


Hole B (Fig. 1) and the 395 small holes are drilled around 
the drum with the drum mounted in a special fixture, as 
shown in Fig. 6. The drum is seated in this fixture on a 
collar fastened to plate P, which has the periphery slotted 
to permit accurate indexing of the drum to suit the holes 
to be drilled. One finished end of the cam drum is brought 
up tight against the finished face of plate P by tightening 
a screw that runs through the drum into a bar placed 
against the other end of the drum. The large hole B is 
next drilled and reamed in the drum and then a plug is 
dropped through it into a corresponding hole in the collar 
to lock the drum firmly in place on the collar so that both 
can be revolved together in the fixture. 

Bar Q, which runs the full length of the drum, is pro- 
vided with bushings spaced to suit each axial row of holes 
to be drilled. In operation, a complete circle of holes is 
drilled around the drum by successively raising and lower- 
ing the drill through the first bushing in plate Q. While 
drilling each hole, plate P is locked to the fixture by means 
of foot-lever R, which has a tooth on it that engages the 
notches of the plate, but after a hole has been drilled, the 
foot-lever is depressed to withdraw the tooth from the 
notches of the plate and thus leave the drum free to be 
turned to the successive notch by means of handle 7. After 
one circle of holes has been completely drilled, the drum and 
fixture together are moved to the left sufficiently to bring 
the second bushing in plate Q beneath the spindle of the 
drilling machine. 

When all the holes have been drilled in the drum, the 
top of the fixture is removed and the holes are tapped. It 
is unnecessary to pilot the tap, and so the operation can be 
performed more quickly without the use of a bushing plate. 
The time consumed in drilling and tapping the holes aver- 
ages 1 1/2 hours. 

The final operation on the drum consists of grinding the 
outside diameter in a cylindrical grinding machine. As 
shown in Fig. 8, the drum is mounted on an arbor that has 
a flange S cast solid on one end. In placing the drum into 
the machine, the left-hand end is fitted on this flange. An- 
other flange U, which is free to slide on the arbor, is screwed 
into the right-hand end of the drum by tightening nut V. 
These flanges locate the drum accurately on inside surfaces 
that have been machined within close limits. The grinding 
operation averages fifteen minutes, floor-to-floor time. 
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GUIDE FOR POWER HACKSAW BLADE 


By JACOB H. SMIT 


It is difficult to cut a piece of material off straight or 
square on an old power hacksaw when the top slide has 
become loose through wear. Excessive wear permits the saw 
blade frame to move to the right or to the left so that it 
cuts the stock at an angle. A looseness of only a few thou- 
sandths inch in the top slide allows the cutting edge of the 
blade to deviate considerably from a straight path. When 
cutting up stock on a hacksaw in this condition, the pieces 
must be made longer than would be the case if the hacksaw 
were in good:‘condition. On pieces of large diameter this 
means that more time will be required to do the machine 
work and stock will be wasted. 

On some large power hacksaws, a piece of tubing such as 
shown at A in the illustration is used as a guide for the 
hacksaw blade. A slot is cut in the tubing as shown, and 
the tube is fastened to the machine in an upright position 
so that the slot will guide the saw blade along a straight 
path at right angles with the axis of the stock. The saw 
teeth soon enlarge the slot, however, thus spoiling the tube 
as a means for guiding the saw blade. This difficulty may 
be overcome by fitting the tube with a plunger guide as 
shown at B. The slotted tube is removed and the hole 
reamed out or a new tube made. The plunger B is turned 
down from a piece of round tool steel to a sliding fit in the 
tube A. A slot is cut in one end of the guide plunger B. 
This slot is a sliding fit for the saw blade, and its depth is 
made equal to the width of the saw blade minus the height 
of the teeth plus 1/16 inch. Slots can be cut in both ends 
of the guide plug if desired, one slot being made narrower 
than the other to accommodate a thinner blade. The guide 
plug is hardened and drawn slightly after it is made. 

In assembling the guide, the piece of tubing is first lined 
up square with the hacksaw vise. The guide B is then 
dropped into the tubing with the slotted end down so that 
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Tube and Slotted Plunger used to guide Hacksaw Blade 


when the saw blade is inserted, the bottom of the slot will 
rest upon the back edge of the blade. As piece B is hard- 
ened and does not come in contact with the teeth of the saw 
blade, it will give good service for a long time withoui 
showing signs of wear. 


* * * 


According to the Department of Commerce, Cuba stood 
sixth in our export trade in 1924, being outranked only b» 
the United Kingdom, Canada, Germany, France, and Japan 
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ADJUSTABLE NOTCHING DIE 


In Fig. 1 is shown a die designed for notching the edges 
of plates or long strips of steel like the piece shown by the 
heavy dot-and-dash lines at S. The tool equipment consists 
of a group of twelve punches D, Fig. 2, which enter the 
twelve shearing holes A in the die shown in Fig. 1. The 
strip of steel S may have one edge notched throughout its 
entire length of several feet. The notching is accomplished 
by punching out twelve notches at a time. 

Referring to Fig. 1, the die-shoe B is grooved at C to re- 
ceive a series of cutting blocks D and spacing blocks £. 
These blocks are clamped together by a tie-rod F. The sides 
of the cutting die are formed by blocks D, while a long bar 
G which has one edge ground with the proper clearance, 
forms the other cutting edge of the die. The entire group 
of blocks D and E, with the bar G held securely in groove C, 
combine to form a sectional die, the cutting portions of 
which are easily made and may be removed individually for 
replacement, should breakage occur. 

The blocks are all clamped in place from the front side of 
the holder by a series of screws H which bear against bar G. 
They are clamped endwise against plate J by means of plate 
M. plate J being held by screws L. The die-shoe is made just 


long enough to permit clamping the blocks between the two 
end plates when using the filling or spacing blocks N and P 
at the ends. It will be noted that nut Q has a sleeve R on 
its front face which passes through plate M. This nut, in 
conjunction with tie-rod F, serves to clamp the sectional 
blocks together independently of the clamping action of the 
end plates. 

The work S is placed in position under the overhanging 
stripper plate 7 against the back stop U. The back stop 
can be adjusted to vary the depth of the notches as required. 
When screws V are tightened, the plate U is clamped down 
firmly so that the stripper plate is held securely in position. 
The adjustment for the notch depth is accomplished by 
means of screws W held in blocks X, the operator merely 
adjusting the screws until the desired depth of notch is 
obtained. The stripper plate 7 is then clamped down by 
the screws V, thus making the die, the stripper, and the 
back gaging plate a substantial unit. The work is located 
endwise against the edge 7 of the end-stop Y. This stop is 
all that is required when notching the sides of plates that 
have less than twelve notches. 

When notching strips that have more than twelve notches, 
the first cut is taken with the end of the strip located 
against the edge Z of stop Y. following which the stop is 
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Lower Member of Adjustable Notching Die 
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Fig. 2. Punch used with Die shown in Fig. 1 


lifted by means of the finger grip J, so that the strip of steel 
can be passed under the stop. When the stop is lifted, it 
pivots on the screw shown at O. After the strip has been 
fed along until the last notch on the left is under the stop Y, 
the latter member is allowed to drop down and enter the 
notch, thereby locating the work for the next series of 
notches. Then the punches again descend and make another 
cut, after which the same operations are repeated until one 
side of the piece is notched for its full length. 

The body or holder of the punch member (see Fig. 2) is 
grooved to receive the punches D, which in combination with 
a series of spacing blocks E form the notching punch. The 
punches and spacing blocks are clamped between plates F 
and G by screw A which tightens block J against the punch- 
block at the right-hand end of the holder. The two plates L 
and M form a channel which, in combination with groove C. 
serves to support the punches in the holder. One of the ad- 
vantages gained by constructing a die in the manner de- 
scribed is that the various units can be ground to size, which 


permits replacements to be easily made. S. SERVER 


CARE AND USE OF ERASERS 


It has been said that one of the most important tools in 
a draftsman’s kit is the eraser; hence a few suggestions on 
using erasers should not be out of place. As it is desirable 
that the eraser have a sharp or narrow 


ing that has been cleaned with art gum will also become 
soiled quickly. It should be remembered that tracings can 
be cleaned with a cloth moistened in gasoline. 
can be used to good advantage in removing pencil lines 
from vellum. When an eraser becomes hard or smudges the 
drawing, it can be restored to good working condition by 
rubbing it vigorously on a clean piece of drawing paper. 
Cleveland, Ohio HERBERT W. CABLE 


Banana oil 


PROTECTING LATHES FROM DAMAGE 


The machinist who does fine work knows how important 
it is to keep his machine and tools in the best possible con- 
dition, and he generally takes pride in the appearance of 
his machine as well as in the quality of his work. Such 
men dislike to see a fine machine tool abused and do not 
like to use a machine that shows signs of rough treatment. 
Certain parts of the machine are bound to be worn more or 
less, however, even with the best of care. This can only be 
avoided by protecting such parts with guards. 

The surfaces on a lathe that most often show wear or 
abuse are the ways near the head where the chuck and 
faceplate are allowed to drop down when they are removed 
from the spindle, and the top of the carriage, on which the 
workman often drops or lays tools. These surfaces may be 
protected by sheet-steel slips or covers. The _ sheet-steel 

covers A and B on top of the lathe 





edge for erasing fine lines, it is a good 
practice to hold it at an angle of about 
15 degrees with the paper when eras- 
ing broad lines, using each side alter- 
nately. The writer avoids using the 
erasing shield whenever possible, and 
he believes it is better to erase a small 
section of the drawing and redraw the 
correct lines. The eraser should always 
be used as carefully as possible, in or- 
der to avoid roughing up the surface of 
the paper; otherwise it will have a 
tendency to gather dirt. 

A so-called “ink eraser” should never 
be used on tracing cloth. It takes a 
little longer to erase an ink line with 
a soft eraser, but the surface is left 


smoother and will take the ink again 
Art gum is valuable only as a 
means of cleaning an ink drawing. If 


readily. 








carriage shown in the accompanying il- 
lustration are held in place by screws 
threaded into blocks that fit the T-slots. 
The edges of these metal pieces are bent 
over to give them a neat appearance 
and keep them in place. If it is neces- 
sary to use T-slots, the pieces can be 
removed temporarily. 

Some machinists exercise but little 
care in laying files and wrenches on fin- 
ished surfaces. However, surfaces pro- 
tected by guards like those shown can- 
not be injured in this way. The guard 
shown at C is made from a piece of 
sheet steel, 1/16 inch ,thick, and is 
creased or bent to fit over the lathe 
ways. This guard prevents the ways 
from being scored when the heavy 
chuck or faceplate is dropped down, and 
it also prevents the chuck or faceplate 








it is rubbed over a pencil drawing, it 
will remove some of the lines. 


A draw- 





Lathe with Sheet-metal Protecting Covers 


from being dropped between the way. 
Middletown, N. Y. Don ALD HAMPSON 
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Method of using Templet and 


PROFILE-MILLING A FORMING DIE 


As the method employed in machining certain forming 
dies on a shaper consumed too much time, it was decided 
to equip a milling machine for the work. An end view of 
one of the dies is shown at A in the accompanying illustra- 
tion. At B is shown a templet having the same profile that 
is to be milled on die A, which is to be used for forming an 
automobile part. With the old method, the profile of such 
dies was roughed out on the shaper and then filed smooth. 
With the new method described in the following, no hand 
filing or finishing is necessary. 

After securing the templet B in place by means of brackets 
(, the dial indicator D, equipped with an extension stem, 
was secured to the over-arm of the milling machine in such 
a position that the end of the indicator stem made contact 
with the profile surface or edge of templet B. When the 
work is clamped in place, the operator starts the table 
feed, and by means of the handwheel that controls the verti- 
cal feed raises or lowers the table as it advances in such a 
manner that the hand on the indicator D is kept on the 
zero mark. This results in milling a profile on the work 
that is a duplicate of that on the templet. A fine table feed 
was used at first, but after the operator had obtained a little 
practice in controlling the up and down movement of the 
table, a coarser feed was employed. If a dial indicator is 
not available, a lever arm type of indicator made from sheet 
metal can be made to serve the purpose satisfactory. 

Philadelphia, Pa. CHARLES KUGLER 


MARKING BREAK-OUT DRILL HOLES 


The usual small-shop method of cutting out large holes in 
boiler plate is to drill a series of small holes spaced close 
together on a circle having a diameter slightly smaller than 
the required opening and then break through the spaces left 
between the holes with a chisel. In the 


Indicator in Profile Milling 


stock, with a small conical center turned on the bottom end, 
a slide bar B, which is a sliding fit in the hole in piece A, 
and a spiked wheel C made from sheet metal, which rotates 
on a screw at the end of the slide bar. The teeth of wheel C 
are spaced in this case to give a distance between the cen- 
ters of the holes of 3/8 inch. 

In using the marking device, the center of the required 
hole or opening is located, and a deep center-punch mark 
made at this point. The slide bar of the tool is then set to 
bring the spiked wheel the correct distance from the center 
of the conical locating point on the bottom end of A. Next 
the projecting conical point in this member is placed in the 
center-punch mark, and the tool revolved slowly with one 
hand while the small brush D. dipped in Prussian blue is 
held over the wheel with the other hand, as shown in the 
illustration. If the work is well chalked, the teeth of the 
wheel will plainly mark the spots to be center-punched. 

Rosemount, Montreal, Canada Harry W. Moore 


MOLDING CAST-IRON WHEELS 


The strength of a cast-iron wheel depends a great deal 
on the construction of the mold in which it is cast. 
years ago a certain manufacturer had trouble with some 
cast-iron flywheels. If one of the wheels was chucked and 
turned in the afternoon and left on the lathe over night, it 
would be found to be out of true or badly warped the next 
morning. It was thought at first that the method of chuck- 
ing the wheel was responsible for the trouble, but after 
being assembled on the machines, the wheels would often 
continue to warp so that it was necessary to discard them. 
Wheels that were trued up on the shaft of the machine 
would again run out of true after a short time. In some 
cases, the spokes cracked while the wheels were standing 
idle. The danger of having a spoke crack or break when 

a wheel was in use made it 


Some 


necessary 





accompanying illustration is shown a 
tool for marking or locating the centers 
of the holes for work of this kind. Al- 
though the spacing of the holes need 
not be exact, it must be fairly uniform. 
If the spacing is done carelessly, some 
of the holes may be so close together 
that the drill will run off center and be 
broken. On the other hand, if the holes 
are spaced too far apart, too much time 
will be required in breaking out the 
metal between them. 

The tool shown in the illustration con- 








to take steps to correct the trouble. 
The foundryman, on being convinced 
that the machining operations were not 
at fault, changed the gating in the 
mold. The wheels that gave trouble 
were all cast in a mold like the one 
shown at A in the illustration. A gate 
was located on each side of the rim, and 
there were several risers on the outside 
of the wheel. The metal was poured 
from two ladles simultaneously. At B 
is shown the method of arranging the 
gates to overcome the warping and 








sists essentially of three parts, a central 
arbor A made from a piece of round 


Method of marking Break-out Drill Holes 


cracking of the spokes. With the latter 
method, one gate is placed close to the 
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MOLDING SAND 
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Unsatisfactory and Improved Methods of gating Molds 


and feeds the hub as 


one of the spokes. 


hub, well as the rim through 
The other gate, placed on the opposite 
side of the hub, feeds the rim through a spoke. Both the 
gates were provided with generously proportioned risers. 
While making the mold, several large nails or rods were 
placed in the sand. These nails were removed after com- 
pleting the mold, thus leaving air vents. The two gates of 
the mold shown at B were poured simultaneously. 

By gating the mold as shown at B the hub was the last 
part of the casting to cool off or solidify. The rim while 
cooling would shrink, thereby contracting the spokes in- 
stead of pulling them apart as was the case when the mold 
was gated as shown in the view at A. After machining the 
flywheels produced from molds like the one shown at B, 
very little warping occurred, and it required five or six 
heavy blows to break or fracture one of the spokes, whereas 
the spoke of a wheel cast by the old method of molding 
would usually break at the first blow. With the new method 
of molding, the iron was more dense and the diameter of 
the casting was somewhat smaller than when the old method 
was used, even though the same pattern was employed. 
Much better results were obtained by removing the top flask 
from the mold and breaking the sand as soon as the casting 
became somewhat solid. The sand was not removed, how- 
ever, until the casting cooled off. 


Newark, N. J. Jacosp H. SIT 


PERSPECTIVE DRAWINGS FOR SPECIAL 
VISE JAWS 


Perspective drawings or sketches can often be used to 
advantage when the object is simply to convey to the tool- 
maker the general idea of the construction desired, and it 
is permissible to allow him to work out the actual details 
from a drawing or a sample of the part to be produced. A 
good example of this type of drawing is shown in the upper 
left-hand corner of the accompanying illustration. The work 
is shown at A and B, and the formed milling cutter in the 
section view at H. The work is held between the vise jaws 
C and D on a milling machine, while the formed cutter H 
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Perspective Views of Work and Vise Jaws 
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is employed to mill first one side, as indicated at A, and then 


the opposite side. 
shown at B. 

The jaw C is attached to the fixed member of the vise, 
while the jaw D is attached to the adjustable member. On 
the top of each jaw is a projection E which conforms with 
the shape of the milled work, and holds it more firmly in 
place. The block F is permanently attached to jaw C and 
serves as a locating seat for the work, which is positioned 
endwise by the pin G. Perspective views like the one shown, 
while they readily convey the idea of the desired construc- 
tion to the mechanic, are not extensively: used in tool design, 
as it is difficult to dimension them properly. 

Holyoke, Mass. 


The piece finished in this manner igs 


Frank H. Mayou 


GRINDING AND POLISHING A DEEP 
DRAWING DIE 


The following data, covering methods that were success- 
fully employed in grinding and polishing the top ring in 
the deep drawing die shown in the accompanying illustra- 
tion, may be of interest to others who encounter similar 
grinding jobs. The die, which consists of the draw-rings B 
and C mounted in the holder A, is used with a double-acting 
punch for drawing deep shells from 16-gage sheet metal. 
The allowable variation in the dimensions of the ring B is 
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Deep Drawing Die with Ground and Polished Rings 


plus or minus 0.010 inch, while the bottom ring C is held 
within limits of plus or minus 0.001 inch. In grinding the 
top ring, a Norton 36-grain grade M wheel is used for the 
rough-grinding operation, and a 60-grain grade K wheel for 
the finish-grinding, after which a felt buffing wheel charged 
with 80-grain abrasive is used for polishing. 

For the grinding operations on this work, a wheel diam- 
eter of about 8 inches -was found to give a suitable contact 
surface. The width of the grinding wheel was 1 inch, and 
the feed about 5/8 inch per revolution of the work. The 
speed of the work was approximately 74 revolutions per 
minute. This speed gave the wheel, which was run at a 
speed of 2000 revolutions per minute, ample time to remove 
the stock as fast as it was presented to it. About 0.040 inch 
of stock was removed, and the time required for the com- 
plete grinding and finishing operation was about eighteen 


hours. CLAYTON WHEELER 
* * * 


The work involved in bringing about national uniformity 
in the use of colors for traffic signals is nearing its com- 
pletion; full agreement has been reached upon the various 
technical details, and the code is about to be published, ac- 
cording to an announcement of the American Engineering 
Standards Committee. The code covers the use of luminous 
and non-luminous signs and signals in connection with high- 
way traffic, including moving and flashing signals; and the 
use of lights, semaphores, and other signaling devices on 
vehicles. The three colors agreed upon for primary traffic 
control signals are: red, for stop; yellow, for caution; and 
green, to proceed. 
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RECLAIMING COPPER BOLTS 


A large order of copper bolts like the one shown at M was 
rejected because the dimension A was 1/32 inch under size. 
On investigation, it was found that the dimension B could 
be made somewhat 
smaller than speci- 
fied on the original 
drawing. This per- 
mitted the head to 
be increased in 
width by subjecting 
the bolt to a squeez- 
ing operation in a 
geared punch press. 
After this operation, 
the head appeared 
as shown at R. The 
correct width D was 
then obtained by 
milling the sides of 
the bolt head. The 
thickness B was de- 
creased such a small 
amount by the squeezing operation that the change was 
hardly noticeable, and there was no perceptible change in 
the diameter of the bolt. 

Philadelphia, Pa. 
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Bolt before and after Squeezing Process 


CHARLES KUGLER 


GAGING DISTANCE FROM HOLE TO 
FINISHED SURFACE 


The gage shown in the accompanying illustration is used 
for gaging the height C from the center of the hole A to the 
finished surface B. When surface B is finished, the height C 
from the center of the hole previously bored to surface B 
must be exact. This is a limit gage, or what is known 
among shop men as a “Go” and “Not Go” gage. In this de- 
sign, the “Go” dimension is the height C and the “Not Go” 
distance is the height D. 

The gage is of simple design, consisting of only two parts, 
the cylindrical plug E and the arm F. The plug is made of 
machine steel, and is pack-hardened and ground. Both cen- 
ters G and H are carefully lapped before the plug is ground. 
The plug is then pressed into arm F at J. The arm is made 
of machine steel and is shaped by forging. It is then pack- 
hardened and ground at K and L. In order to give proper 
rigidity to the arm, a rib is provided. The cross-section of 
the arm thus formed resembles the letter T. This design tends 
to prevent springing. The small end of the plug is knurled 
to give the gage proper feel and to facilitate handling. 

Brooklyn, N. Y. FREDERICK W. MING 
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Gage for gaging Distance from Center of Hole to Finished Surface 


CUTTING BLANKS FOR BEARING RACES 


While in the employ of a ball bearing manufacturing 
company, the writer often found it necessary to cut out 
blanks for ball bearing races that ranged in size from 4 to 5 
inches wide by 12 to 16 inches in diameter. About three 
hours was required to cut out rings of this kind. First a 
roughing cut was taken with a tool like the one shown at 4A, 
the point of the tool being gradually fed in until an annular 
groove, 1 1/2 inches wide at the outside, as indicated at C, 
was produced. The stock was then reversed in the 
chuck, and a similar groove turned on the opposite face. 
The depth of the latter groove was gradually increased 
until the ring was finally severed from the stock. This 
method of cutting the rings from blank pieces required 
considerable time and wasted a great deal of metal. 

In order to save time and material, the writer adopted 
the following method of cutting the blanks from the cylin- 
drical stock. First the lathe belt was reversed so the cut- 
ting pressure of the tool was exerted in a downward direc- 
tion. Instead of the V-pointed tool a narrow square-pointed 
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Methods of cutting Bearing Races from Solid Stock 


tool 3/16 inch wide was used, as shown in the illustration 
at B. <A, very fine feed was employed, and the blank cut 
off by taking a cut on each side of the stock the same as 
in the old method. With the new method, the blank could 
be cut from the stock in about one-third the time formerly 
required. 
Bronx, N. Y. D. H. SiNGER 


* * * 


THE SMALL TOOL INDUSTRY IN GERMANY 


A recent issue of German Trade Reports and Opportunities 
mentions that the uncertain situation that marked the be- 
ginning of the year has been replaced by a more hopeful 
outlock. There has been a good demand in the German 
domestic market for reamers and other cutting tools. In 
order to put the tool industry on a firmer basis, a syndicate 
has been formed comprising, so far, more than fifty firms 
making small tools. A price-fixing policy will be adhered 
to by this syndicate. The present demand for small tools is 
especially from concerns building bridges and doing other 
construction work, and from firms engaged in boiler-mak- 
ing, and in railway-building. High-speed steel tools are 
being used more and more. The industry is operating at 
about 75 per cent of its pre-war activity. The export trade 
leaves much to be desired, but the demand from South 
America. the Far East, Spain, and Italy has improved. 
England offers the keenest competition, it is stated. 


* * * 


The American Society for Testing Materials intends to 
establish an annual medal Known agp the Dudley Medal, 
which will be awarded to the author or authors of a paper 
of outstanding merit presented before the society and con- 
stituting an original contribution in research on materials. 
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COMPRESSED AIR FOR GAS FURNACES 


D. M.—Can compressed air be used advantageously for a 
gas furnace or for a furnace using oil as a fuel? Ordinarily, 
about 16 ounces of pressure is used for a gas furnace, while 
air in an ordinary compressed air line might have from 80 
to 100 pounds pressure. Has the injector principle ever been 
used, by which a small volume of compressed air under high 
pressure will draw in sufficient air under atmospheric pres- 
sure to bring the total pressure down to about 16 ounces? 


IRON AND STEEL INDUSTRY 


J. A. R.—Information is desired regarding the number of 
plants in different important branches of the iron and steel 
industries, as well as the total number of wage earners in 
each case, or any other data tending to show the relative 
importance of each industry. Have such figures ever been 
compiled? 

A.—Data of the kind referred to have been compiled by 
the Bureau of the Census of the Department of Commerce. 
The following information relating to the iron and steel in- 
dustries in the United States is a very small part of the 
Biennial Census of Manufactures for 1923. The group of 
industries represented covers the manufacture of various 
important products. 


Machine Tools—Number of establishments engaged in 
machine tool manufacture, 350; average number of wage 
earners (not including salaried officers, employes, or firm 
members), 33,277; total value of products, $136,871,096. Of 
this amount Ohio led with a production amounting to 26.6 
per cent of the total; Pennsylvania was second with 9.3 per 
cent; Massachussetts third with 9 per cent; Connecticut 
fourth with 8.4 per cent; Illinois fifth with 8.3 per cent; 
Rhode Island sixth with 7.6 per cent; and New York seventh 
with 7.4 per cent. 


Foundry and Machine Shop Products—This classification 
includes only those foundries and machine shops that make 
such a large variety of products that they cannot properly 
be assigned to a specific industry. Hence, it does not include 
foundries and machine shops connected with specific in- 
dustries, such, for example, as the agricultural, automotive, 
electrical, textile machinery, locomotive, or machine tool 
industry. 

Number of establishments not assigned to specific indus- 
tries, 8532; average number of wage earners, 449,040; total 
value of products, $2,337,807,997. 


Motor Vehicles—The following figures apply to manufac- 
turers whose principal products are assembled motor vehi- 
cles, and do not include establishments engaged primarily in 
the manufacture of bodies, parts, or accessories. 

Number of establishments, 351; average number of wage 
earners, 241,356; total value of products, $3,163,327,874. 
The total number of gasoline or steam-driven passenger 
vehicles was 3,472,420. The proportion of closed passenger 
cars increased from 10 per cent in 1919 to 21.6 per cent in 
1921, and to 35.1 per cent in 1923. The total number of 
public conveyances including motor buses, cabs, etec., was 
12,878. 

Of the 351 establishments, 54 were in Michigan; 46 in 
Ohio; 32 in Illinois; 30 in Indiana; 30 in New York; 28 in 
California; 26 in Pennsylvania; 20 in Wisconsin; and 14 in 
Massachusetts. 





Locomotives—The following figures apply to establish- 
ments engaged primarély in the manufacture of locomotives. 

Number of establishments, 19; average number of wage 
earners, 30,672; number of steam locomotives constructed, 
3422; total value, $177,891,022. 


Steam and Electric Railroad Cars—Number of establish- 
ments engaged primarily in the manufacture of such cars, 
130; average number of wage earners, 76,438; total value of 
products, $574,521,279. 

Motorcycles--Number of establishments, 13; average 
number of wage earners, 3437; total value of products, $15,- 
508,802; number of motorcycles constructed, 41,894. 

Bicycles—Number of establishments, 25; average number 
of wage earners, 3122; total value of products, $16,708,207; 
number of bicycles constructed, 480,077. 

Aircraft—Number of establishments, 33; average number 
of wage earners, 2901; total value of products, $12,945,263; 
number of airplanes, 505; number of seaplanes and flying 
boats, 82. 

Electrical Machinery, Apparatus, and Supplies—Number 
of establishments, 1671; average number of wage earners, 
234,892; total value of products, $1,293,001,751. 

Textile Machinery—Number of establishments, 428; aver- 
age number of wage earners, 35,672; total value of products, 
$140,661,358. This classification covers all kinds of textile 
machinery, including bleaching, dyeing, printing, merceriz- 
ing, fin‘shing, etc. Of the 428 establishments, 137 are lo- 
cated in Massachusetts, 70 in Pennsylvania, 56 in New Jersey, 
51 in Rhode Island, and 24 in New York. 


Engines and Water-wheels—The following figures apply 
to establishments, the principal products of which are 
steam engines (other than locomotives), turbines, internal 
combustion engines (except those made by motor vehicle 
and motorcycle manufacturers), traction engines, etc. Num- 
ber of establishments, 249; average number of wage earners, 
48,495; total value of products, $266,997,778. 


Pumps—The following figures apply to establishments en- 
gaged primarily in the manufacture of hand pumps, steam 
pumps, and other power pumps. Number of establishments, 
229; average number of wage earners, 14,550; total value of 
products, $92,928,327. 


Pig Iron—Number of establishments, 169; average num- 
ber of wage earners, 36,712; total value of products, $1,007,- 
613,340. Of the 169 establishments, 53 were in Pennsylvania; 
38 in Ohio, 17 in Alabama, and 11 in Michigan. 


Iron and Steel Forgings—These figures apply to estab- 
lishments engaged primarily in the manufacture of iron and 
steel forgings. Number of establishments, 233; average 
number of wage earners, 27,409; total value of products, 
$178,951,349. Forty-eight establishments were located in 
Pennsylvania, 36 in Ohio, 27 in Illinois, 25 in New York, 18 
in Connecticut, and 18 in Michigan. 

Steel Works and Rolling Mills—Number of establishments, 
489; average number of wage earners, 388,201; total value of 
products, $3,154,324,671. Of these establishments 186 were 
located in Pennsylvania, 81 in Ohio, 31 in New York, 30 in 
Illinois, 25 in Indiana, 19 in New Jersey, and 17 in West 
Virginia. 

Copper Smelting and Refining—Number of establish- 
ments, 30; average number of wage earners, 20,735; total 
value of products, $567,984,807. Of these establishments 9 
were located in Arizona, 4 in New Jersey, and 3 in Montana 

Lead Smelting and Refining—Number of establishments 


20; average number of wage earners, 6194; total value of 
products, $227,735,149. 


Zinc Smelting and Refining—Number of establishments. 
35; average number of wage earners, 11,918; total value oi 
products, $94,183,900. Of these establishments 9 were locat- 
ed in Oklahoma, 8 in Illinois, and 3 each in Arkansas, Kan- 
sas, Pennsylvania, and West Virginia. 
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RAILROAD APPRENTICESHIPS IN A 
NATIONAL TRAINING PLAN* 


By F. W. THOMAS, Supervisor of Apprentices, 
Atchison, Topeka & Santa Fe Railway Co., Topeka, Kansas 

Some efforts were made, during the control of the: rail- 
roads by the federal government to require all railroads to 
establish a modern method of training apprentices. Not 
much was accomplished, but there is no doubt that a stan- 
dard and uniform method could be evolved for the training 
of apprentices by the railroads if the methods were suffi- 
ciently flexible to suit the peculiarities of the various rail- 
roads. 

While the general plan would be applicable to manufac- 
turing plants, the latter do not require as high grade me- 
chanics as the railroads, for, on account of the preponder- 
ance of duplication prevalent in manufacturing plants, they 
are more concerned in securing a specialist, a man who is 
adept at one operation, while the railroad shop or round- 
house mechanic may in a day engage in a dozen entirely 
different operations, each requiring a complete knowledge 
and skill. A production plant wants a man who can suc- 
cessfully operate a lathe, turning out the same product day 
after day; but in a railroad repair shop this man must be 
equally proficient in turning, boring, chucking, or facing, 
or even in converting the lathe into a milling machine, and 
must be able to run a planer, a slotter, or perform erecting 
or floor work with equal proficiency. 

The training of apprentices on the Santa Fe Railway 
has become such a fixture from long usage as to remove it 
from the experimental stage. It is as much a part of our 
shops as our power house or our tool-room. No shop can 
operate without power to drive its machinery or lights to 
illuminate its buildings, nor can it operate without some 
department to make or maintain tools, jigs, or devices, for 
the machines and men. Neither can a plant be operated 
without men. The introduction of more complicated ma- 
chinery and devices makes it the more imperative to have 
2 trained hand and brain to operate them successfully. 

From what source can the necessary skilled hands be 
recruited to obtain from these highly complicated, high- 
priced machines, a commensurate output? Recruiting may 
not be so difficult with the so-called production plants, where 
a workman becomes an automaton, producing a part, or 
performing one operation on a part, day after day, but in 
a railway shop or repair shop, a mechanic must be a me- 
chanic in every sense. 

For several years prior to 1907 the Santa Fe Railway was 
in straits continuously for skilled men. So we began that 
year in a small way to inaugurate our present apprentice 
system, spreading out gradually to all mechanical points 
from Chicago to the Golden Gate, from Denver to the Gulf 
of Mexico. We began to enjoy its benefits at once. 

The Santa Fe system takes boys between 16 and 22, good, 
healthy, alert boys who really want to learn a trade. A per- 
sonal interview is required. The boy must have a grammar 
school or preferably a high school education. He must pass 
a medical examination before a company surgeon. He must 
indenture himself with the consent and signed approval of 
his parents or guardian. The signature of the master me- 
chaniec, or superintendent of shops, makes the contract. The 
contract finally goes to the supervisor of apprentices for his 
personal signature and to see that all the requirements are 
complied with. This completes the preliminaries. 

The boy now goes in the shop to begin his course of train- 
ing, a regularly designated apprentice-shop instructor taking 
him in hand. He is given a locker, tool checks, and a time 
card. He then begins his regular, productive, useful work. 
A schedule of work is made for each shop, suitable for the 
local conditions. Every machine, bench, or floor job carries 
its assignment. The work in this schedule may not come 
in rotation or in natural sequence, but the boy will get his 
allotted time on each. Changes of work are left entirely to 


*Abstract of a paper presented before the spring meeting of the Amer- 
ican Society of Mechanical Engineers, at Milwaukee, Wis. 


MACHINERY 





989 


the instructor, for he is solely responsible for the boy’s 
training. At the end of his indentured time, the boy, if he 
is a boilermaker apprentice, will know a boiler from the 
ashpan to the smokestack, know each part by its correct 
name and its functions, know how to lay out each sheet, 
develop it, roll up, rivet, and weld it, stay it, test it, and 
will be familiar with all the company and federal rules gov- 
erning the manufacture and maintenance of boilers. In fact, 
he will be a real boilermaker. So also is it with machinists, 
blacksmiths, car men, patternmakers, pipe fitters, etc. 

At each ‘of the mechanical shops of the railroad (43 in 
number) mechanical and free-hand drawing, shop mathe- 
matics, company and federal rules pertaining to the trade, 
federal and state laws of the trade, standard shop practices, 
and other subjects supplementary to the practical shop fea- 
tures are taught. The railroad company provides the school- 
room, located in the midst of the shop buildings, equipped 
and dedicated to the apprentices. Drawing instruments, 
models, textbooks, stationery, etc., are furnished free, and 
an instructor, theoretically and practically skilled and 
trained, presides over this school-room. The apprentice is 
required to attend a two-hour session, two days each week, 
208 hours per year, or 832 hours for his four-year apprentice- 
ship, and is paid his regular shop rate of pay while attend- 
ing. 

Regular apprentices serve four years or eight periods of 
1160 hours each, a total of 9280 hours. Helper apprentices 
serve three years or 6960 hours. Special car men appren- 
tices serve three years or 6960 hours. The rate of pay varies 
according to trades and class of apprentices. Regular four- 
year apprentices begin at 31 cents per hour, car men at 44 
cents per hour, and special apprentices at 57 cents, and each 
receives an increase of 2 1/2 cents per hour every six 
months. Apprentices must have a standard set of tools for 
their trade. These are purchased through the company at 
wholesale prices and the apprentice pays for them in small 
monthly payments. The company provides a tool-box free 
of charge. 

One difficult feature in the early days of the present sys- 
tem was getting a fair and impartial estimate of the boy. 
A board to pass upon each apprentice each month during 
his probationary period of the first six months, and every 
six months afterward or as often as individual cases de- 
mand, was established. This board is composed of general 
foremen, department and gang foremen, and the shop and 
school instructors. They pass on the fitness of the boy to 
continue his apprenticeship, recommend discipline, suggest 
means to improve any weakness that may be evident, and 
advertise the strong, aggressive, industrious boys, especially 
emphasizing qualities of leadership that may be evident. 
This is wonderfully helpful in training and developing a 
young boy. 

What has the railroad received in return for all the labor 
and expenditure in training these boys? Ten years after 
starting, it trained all the mechanics needed. The Topeka 
shops—the largest in the system—up to the time of the war, 
had not employed a mechanic from the outside for more 
than two years. Think of a railroad shop employing 3000 
men, making all its own skilled mechanics—men familiar 
with the shops, methods, standards and practices. 

From the ranks of the graduate apprentices are recruited 
draftsmen, assistants in the test department, and assistants 
for staff duties. The following list shows what becomes of 
some apprentices: 


BhivisiGni masiGe MCCHAMICR sc csc .c csc cece cceeececancus 7 


Division and general foremen.............cccsccecsccee Oo 
EGIL IGNOU. wo cc.o occcoccscccncneadeuscaaeuee aa 16 
Assistant roundhouse and roundhouse gang foremen..... 63 
Maehine and erecting foremen...........2.scceccsscccees 38 
PSP a ee ener rrr rem rr rere CoCr rk T 18 
Creme RCMIGHEE Sooo oie a ch ee ds cod canhadee ca wasedeames 6 
WEIRCONIATIGOUM LONGINOIN 2.0 56 coc ccd cwceccesadeeencacsean a 
WHACGIANEGUS TOSITIGNS ©. ci. 0 cc eck eiwcssecwneswodes 16 
AUPRCHIELOG MNBULOOCLOUS 5 o5 5 < cece ctwiasicccncmsmesscaaee 46 
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COOPERATION BETWEEN VOCATIONAL 
SCHOOLS AND INDUSTRY 


In an address before the American Society of Mechanical 
Engineers in Milwaukee, R. L. Cooley, director of vocational 
education of the city of Milwaukee, referred to the need of 
more cooperation between the public educational activities 
and the industries that employ young people. In referring 
to this need, Mr. Cooley stated that in Milwaukee there are 
about 90,000 young people in elementary and _ parochial 
schools, both public and private, and approximately 10,000 
in the high school, excluding the technical high school, the 
trade schools, and the full-time schools. There are 39,000 
other young people between the ages of fourteen and twenty 
who are either in some form of employment or idle, but they 
are all in the formative years of their lives when the sort 
of development they undergo will determine to what econ- 
omic or social plane they will attain. 

Milwaukee is approaching the apprenticeship problem by 
the method of part time in trade, commerce, or industry, 
and part time in vocational school during the formative 
period of life. We are living in a world in which training 
and intelligence are needed more and more. There is a 
greater need for apprenticeship because of the inadequacy 
of the full-time school. 

In Milwaukee all young people over fourteen years of age 
who have completed the eighth grade, or who have spent 
nine years in an effort to complete it, are permitted to enter 
employment on half-time until they reach the age of sixteen. 
After sixteen years of age they may continue in employment 
until eighteen, attending school eight hours a week. After 
reaching the age of sixteen they may enter a legal appren- 
ticeship, attending school during the daytime four hours 
per week for the first two years of the contract. 

When a trade school was opened in the city of Milwaukee, 
offering four-year courses, attendance was limited by the 
fact that the majority of those young people aspiring to ser- 
vice in the trade could not afford to attend, but had to enter 
immediately upon earning money, and further by the fact 
that the trade school could offer but few courses, thus lack- 
ing the variety of opportunity necessary to meet the needs. 

A trade school for eight or nine trades is hopelessly in- 
adequate for a community which needs workers trained in 
a hundred different lines. What we are trying to do in 
Milwaukee is to get vocational training on a learning-while- 
earning basis. Ours is a supplementary school, endeavoring 
to do in school the things that are usually neglected. We 
are trying to cover the different phases of trade, commerce, 
and industry, and with cooperation on the part of others 
we shall be able to cover the whole field adequately and 
comprehensively. 


Progress of Vocational Education 


In discussing the papers presented at the Milwaukee meet- 
ing, Frank Cushman, chief of the Industrial Education Ser- 
vice of the Federal Board for Vocational Education, Wash- 
ington, D. C., referred to the progress being made in voca- 
tional training. According to Mr. Cushman, the need for 
vocational education, of which apprenticeship in the skilled 
trades is but one phase, has been generally recognized for 
a number of years. During the eight-year period prior to 
the passage of the National Vocational Education Act of 
_ 1917, vocational education in the industrial field had been 
a topic of major importance, and for a number of years 
bills had been introduced into Congress and hearings held 
before congressional committees for the purpose of devising 
ways and means of meeting the needs of the situation. A 
report of President Wilson’s Commission on Vocational Edu- 
cation, made in 1914, set forth very clearly the reasons why 
apprenticeship and other forms of industrial education con- 
stituted a problem of national importance, and it was large- 
ly as a result of the work of this commission that Congress 
enacted the law commonly known as the Smith-Hughes Act. 

Under the provisions of this act, forty-eight state boards 
for vocational education cooperated with the Federal Board 
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for Vocational Education for nearly eight years. 
of the facts in the case it can fairly be claimed that not 
only is there a national organization actively at work in 
promoting apprenticeship and other forms of industrial edu- 
cation, but that important, valuable, and far-reaching results 
are being secured under the National Vocational Education 


In view 


Act. In 1917 only three or four of the states had developed 
trade schools. In 1924 approximately 410,000 persons were 
enrolled in publicly supported trade and industrial classes. 
Of this number more than 300,000 are persons who have left 
the regular schools and entered employment in industry. Of 
the latter number at least 10,000 are apprentices in the 
skilled trades, the remainder being either young workers 
who were attending part-time schools or persons employed 
in industry who were attending evening trade-extension 
classes. 

As an indication of the scope of this work a recent survey 
of trade schools in the United States showed that during 
the year 1923-1924 there were 1192 separate trade courses in 
operation in the United States, which met the standards set 
up by the federal and state boards. These courses were sub 
divided into 146 distinct courses of instruction dealing with 
more than 100 industrial occupations. The 146 distinct 
courses might be grouped into fourteen general classes of 
occupations for the purpose of illustrating the degree to 
which the public program of trade and industrial education 
is serving the needs of industrial workers. The number of 
employed workers enrolled in the public evening trade-ex- 
tension classes was more than two and one-half times the 
number of boys and girls enrolled in the day and part-time 
classes covered by the survey. In the evening-school pro- 
gram, a recent review of the situation showed that there 
was no major group of industrial occupations, in which the 
workers had not been reached to a certain extent by the 
opportunities for education and training offered by the pub- 
lic schools. 


MILLING A KEYWAY IN ONE-TON SHAFT 


An unusual operation at the plant of an important electric 
company consists of milling a keyway in a propeller shaft 
that is 7 feet long, 11 inches in diameter at the largest sec- 
tion, and weighs over 2200 pounds. The keyway is cut 2 
inches wide and 1 inch deep. This operation is performed 
on a Cincinnati No. 5 plain milling machine with the work 
mounted in a V-block at each end of the table, as shown in 
the illustration. It will be evident that in an operation on 
work of this weight a severe test is placed on the knee, sad- 
dle, and base, and extreme rigidity is required. 

















Cutting a Keyway in a Propeller Shaft weighing 2200 Pounds 
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Standardization of Machine Tools: 


The Status of Standardization of Machine Tools in the United States, and the Agencies through 
. which the Work is Being Performed 


By S. EINSTEIN, Chief Engineer, Cincinnati Milling Machine Co., Cincinnati, Ohio 











N practically every technical journal nowadays, articles 

frequently appear describing one phase or another of 

standardization, and quite often they endeavor to show 
that standardization in a broader sense is the problem of 
and is indispensable to the industrial life of the 
country. On the other hand, we occasionally hear voices 
raised against standardization as destroying individuality. 
Nevertheless, facts show that it is a check to individuality 
if the latter is superficial and useless. Standardization 
encourages individuality where that feature counts most. 

Secretary of Commerce Hoover, in discussing the problem 
of elimination of waste in industry has said: “It is certain 
that there are a great many articles of everyday use, in the 
standardization of which the manufacturer would indeed be 
glad to cooperate, which would mean a saving in national 
effort interpreted not in millions but in billions of dollars. 
This does not mean, however, that we stamp the individual- 
ity out of manufacture or invention or decoration; it means 
basie sizes for common and everyday things.” 

Webster defines a standard as “that which is established 
by authority, custom, or general consent as a model or ex- 
Probably the most important standard of an inter- 
national nature is our alphabet, which is used, with few 
exceptions, in all modern languages. The standardization 
of the meaning of words, of spelling, and of pronunciation 
is laid down in the dictionaries. The standardization of 
coinage, weights, and measures is essential in the life of 
every nation. 


today 


only 


imple.” 


A Few Historical Data 


Standardization of certain mechanical elements began a 
good many years ago in this country, the most typical ex- 
ample being probably the attempt to standardize screw 
threads. In 1864, a committee of the Franklin Institute 
recommended the adoption of a system devised by William 
Sellers, now known as the United States Standard. In 1895, 
the Hartford and Worcester machine tool builders issued 
standards for set-screws and cap-screws, also based upon the 
United States Standard screw thread. In 1906, the Associa- 
tion of Licensed Automobile Manufacturers adopted stand- 
ards for automobile screws and nuts. In 1907, the Amer- 
ican Society of Mechanical Engineers accepted the report of 
its committee on standard proportions for machine screws. 
In 1912, the Society of Automobile Engineers was organized 
and later adopted a fine-screw-thread standard, as well as 
many other dimensional standards for automobile materials 
and parts. 

In July, 1918, the National Screw Thread Commission was 
appointed by Act of Congress, and after three years of pains- 
taking work, it published its first Progress Report in Jan- 
lary, 1921. This report was carefully studied by the sec- 
tional committee on the standardization and unification of 
screw threads organized under the procedure of the Amer- 
ican Engineering Standards Committee. The sectional com- 
mittee made a number of important recommendations, all 
of which were accepted. The report of the sectional com- 
mittee was approved in the spring of 1924, after which it 
was published in pamphlet form in May, 1924. The final 
report of the National Screw Thread Commission was then 
issued in February, 1925. 


; *Abstract of an article in ‘‘Mechanical Engineering,’’ the Journal of 
he American Society of Mechanical Engineers, for August, 1925. 


This brief outline of the course of events necessary to 
unify the screw-thread systems of this country indicates 
plainly the length of time necessary to carry on such stan- 
dardization activity, particularly when the product is as 


important a mechanical element as screw threads. 
Stages in Standardization 


Standardization 
through four 


may be considered as passed 
namely, (1) standardization within 
the factory; (2) standardization within certain industries; 
(3) national standardization; and (4) 
dardization. 


having 


stages; 


international stan- 


Every factory, large or 
dividual standards. 


small, has, of course, certain in- 
The sizes of drawings and tracings, the 
information on these drawings, the method of dimensioning, 
and certain shapes and features of designs are generally 
standardized. It has a standard of materials, a standard of 
stock parts, such as special screws, bolts, pins, levers, ete. 
It occasionally standardizes a unit so that it will be inter- 
changeable and can be used on various sizes and styles of 
machines, such as drive and feed-change mechanisms, fric- 
tion clutches, toolposts, tool-holders, vises, chucks, aprons, 
tailstocks, etc. It generally standardizes the manufacture of 
various machines of the same or different design. It builds 
these machines in certain fixed quantities at one time; it 
has a standard system of issuing orders, and has standard- 
ized the manufacturing of these parts. It has standard 
equipment and standardized tools for the manufacture of 
these machines. In short, each and every department has 
certain functions to perform, and they all follow a certain 
standard in performing them. 

This standardization within the factory can be, and in 
larger organizations is, of the greatest importance. The 
standards developed there are and must be the foundation 
of any new standard, inasmuch as they give the men en- 
trusted with standardization a basis upon which to develop 
the new standard. 


Standardization Affecting a Whole Industry 


The next-stage is the standardization in specific industries 
through trade associations and technical societies, and deals 
particularly with the standardization of certain functional 
or structural elements of the product of that industry. It 
has for its object standardization of sizes, styles, and dimen- 
sions to permit the same standardized parts to be included 
in various makes of machines. As a typical example of this 
stage may be mentioned the various standards adopted by 
the automobile industry: namely, the standardization of 
tires, starting units, spark plugs, carburetors, etc. The same 
standardization method is followed by the electrical in- 
dustry. Electric lamps are generally interchangeable in 
their sockets. Standardization within the industry deals 
also with standardized specifications and standardization of 
certain fundamental dimensions; for example, in the milling 
machine industry the ranges of the various sizes of knee 
and column type milling machines are standardized. It deals 
also with the standardization of certain safety codes, ete. 

Of still larger scope is standardization on a national scale. 
Practically all the civilized countries today have bodies that 
take care of national standardization on a larger or smaller 
scale—Australia, Austria, Belgium, Canada, Czecho-Slovakia, 
Finland, France, Germany, Great Britain, Holland, Hungary, 
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Italy, Japan, Norway, Poland, Russia, Sweden, Switzerland, 
and the United States—nineteen in all. 


The American Engineering Standards Committee 


In the United States, the function of national standardiza- 
tion is accomplished by the American Engineering Standards 
Committee, which serves as a national clearing house for 
engineering and industrial standardization, acts as the offi- 
cial channel of cooperation in international standardization, 
and provides an information service on engineering and in- 
dustrial standardization matters. However, it may be said 
here that the ultimate responsibility for and control of the 
work rests with the member bodies of the organizations 
whose representatives constitute the American Engineering 
Standards Committee. It is the agency through which in- 
dustrial standardization in this country is passing from the 
second to the third stage, namely, from standardization by 
associations, societies, and governmental agencies to stan- 
dardization on a national scale. At the time of the organiza- 
tion of the American Engineering Standards Committee, 
there were hundreds of organizations publishing standards, 
most of which were formulated without systematic methods 
of cooperation or exchange of information between the or- 
ganizations concerned. 

The committee had its beginning in January, 1917, at a 
meeting of a special committee appointed jointly by the 
American Society of Civil Engineers, the American Institute 
of Mining Engineers, the American Society of Mechanical 
Engineers, the American Institute of Electrical Engineers, 
and the American Society for Testing Materials, for the 
formulation of some method of cooperation to prevent dupli- 
cation in standardization work and the promulgation of con- 
flicting standards. 


What has been Accomplished by Standardization 


In all 68 standards have been approved by the American 
Engineering Standards Committee, and 91 others are under 
way. Of the total 159 projects submitted, 32 have to do 
with civil engineering and the building trades; 26 with me- 
chanical engineering; 17 with electrical engineering; 4 with 
automotive subjects; 9 with transportation; 1 with ship- 
building; 9 with ferrous metals; 14 with non-ferrous metals; 
12 with chemical subjects; 2 with textiles; 16 with mining; 
5 with the wood industry; 1 with the paper and pulp in- 
dustry; and 11 with topics of a miscellaneous or general 
character. 

Standardization on an international scale of certain di- 
mensional standards and specifications was discussed at in- 
formal meetings of the secretaries of the national standard- 
izing bodies. The first of these meetings was held in April, 
1921, in London, and the second in July, 1923, in Zurich, 
Switzerland. Following the latter meeting, specific projects 
were discussed, and by special arrangement an international 
conference on ball bearings was held. This conference 
helped to bring to a satisfactory conclusion negotiations that 
had been carried on by mail for a number of years. It is 
now possible to state that there are 97 sizes and types of 
radial ball bearings that are recognized internationally. 

A general conference on international standardization is 
now being discussed, and it is possible that unification of 
the dimensions of bolts, nuts, and wrench openings will 
constitute one of the projects to be discussed at that meet- 
ing. At present there is an exchange of ideas and of new 
standards between all national standardization committees, 
and the possibility of standardization of machine elements 
such as, for example, screw threads on an international 
basis, is also foreseen. 


Standardization of Machine Tool Elements 


At the present time, of the work accomplished by the sub- 
committees of certain sectional committees organized under 
the procedure of the American Engineering Standards Com- 
mittee, the most important thus far completed is the stan- 
dardization of screw threads. Another work undertaken 
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under the auspices of the American Engineering Standards 
Committee is that of standardizing small tools and machine 
tool elements. This project is sponsored by the Nationa] 
Machine Tool Builders’ Association and the American So- 
ciety of Mechanical Engineers. It deals with the standarda- 
ization of work-holding and tool-holding elements of ma- 
chine tools, such as T-slots, spindle noses, and machine 
tapers, and small tools associated therewith. 


Principles Recommended for Standardization of Machine Toois 


The central committee met on April 26, 1922, and drew 
up the following rules to be used in its preliminary work: 
The desirability of standardization of various machine too] 
elements having been made evident, the work should be 
confined to the consideration of elements that affect both 
the user and the manufacturer. One group of these ele 
ments is naturally made up of those connected with too!- 
holding and work-holding, and some of the considerations 
affecting these are as follows: 

1. As affecting a large variety of machine tools, the T-slot 
should be standardized, and perhaps T-slot bolts and nuts 
should be standardized at the same time. 

2. As affecting many different kinds of machines on 
which it is desirable to interchange chucks or tools, spindle 
ends or spindle noses (as frequently designated) should be 
considered. 

3. As affecting the use of wrenches, and to eliminate the 
monkey wrench, cooperation should be freely given to the 
committee that is standardizing bolt heads, nuts, and 
wrenches. 

4. The standardization of tapers should also be consid- 
ered, inasmuch as it affects a variety of machines. 

5. Standard sizes or ratings of machines should be estab- 
lished. This would be in the nature of terminology or 
definition, so that a purchaser would know what was meant, 
for instance, by a 14-inch lathe. 

6. Standard sizes, or intervals of size, should be deter- 
mined for different groups of machines, and variances from 
the standard intervals should be discouraged, because mul- 
tiplicity of sizes merely means additional expense to the 
industry with no corresponding gain to any one, either pur- 
chaser or manufacturer. 

It was also recommended that the use of preferred-num- 
bers series be promoted, these numbers to be used as nearly 
as possible in deciding on sizes of machines and ranges. 


T-slot Standardization 


The sub-committee appointed for the standardization of 
T-slots has finished a preliminary report and has sent out 
questionnaires to the various manufacturers. It is hoped 
that the various machine tool manufacturers using T-slots 
in their product will express their opinions as to the three 
specific proposals submitted. 

The greatest variation in practice among the various ma- 
chine tool builders is in the width of the throat. This is 
cbviously the most important dimension, as it is the only 
one that greatly affects the interchangeability of attachments 
and fixtures. A considerable number of manufacturers pro- 
vide T-slots of the same width as the nominal diameter oi 
the bolt, the bolt itself being slightly under size. A still 
larger number provide T-slots wider (usually by 1/16 inch) 
than the nominal diameter of the bolt. The latter practice 
facilitates the use of T-nuts instead of the conventional T- 
bolts. : 

There is no need of reviewing the arguments concernin¢ 
the relative merits of the two practices for width of throat. 
It is sufficient to point out that the mere fact that they are 
established will add to the difficulties of standardization. 
As a result of this difference in practice, the sub-committee 
has under consideration the following three proposals: 

1. Throat width same as nominal diameter of bolt. 

2. Throat width 1/32 inch or 1/16 inch greater than the 
nominal diameter of bolt. 
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3. Throat width optional, leaving the manufacturer a 
choice between the first two proposals, according to his 
preference or his past practice. 


How Can T-slots Best be Standardized? 


The question arises why the T-slot throat was made the 
same width as the bolt‘diameter. The author has been told 
by men working many years in the machine tool field that 
the original idea was to prevent the use of rough bolts in 
the T-slots of tables. In a 5/8-inch slot, only a finished 
5/8-inch diameter bolt could be used or a rough bolt of 1/2 
inch, which generally would be too small. 

Today practically all the T-bolts used are either semi- 
finished or finished bolts, and, therefore, to give sufficient 
clearance for the bolt in the slot, and to avoid any sticking 
of the bolt, it is desirable to have the width of the T-slot 
larger than the bolt. It is hoped that the committee can see 
its way clear to adopt the standard where the width of the 
T-slot is larger than that of the bolt diameter, and that it 
will eliminate the present practice. This is not only desir- 
able for the simplification of this T-slot problem, but also, 
as the author sees it, for the moral effect it will have, be- 
cause if it is not possible to agree on some standard for 
such a simple element as a T-slot, it certainly will be much 
harder and more discouraging when the bigger probJems of 
standardization still before us are encountered. It would 
also be desirable that, for certain machine tools, the distance 
between the various T-slots on the tables should be stan- 
dardized, so that jigs, fixtures, and vises could be inter- 
changed between various makes of machines. 

As to other work-holding devices, it would be desirable 
that a standard should be laid down for the dimensions of 
chucks, faceplates, dogs, and drivers for work in lathes and 
grinders, etc., so that these devices could be used on the va- 
rious makes of machines. This standardization should deal 
particularly with the dimensions of these devices at the 
point of their attachment to standard machine tools. 


Taper Standardization 


More complicated conditions are met with in the question 
of taper standardization. In October, 1922, a proposal was 
sent to the various machine tool makers by the National 
Machine Tool Builders’ Association, dealing with standard- 
ization of tapers in the various machine tool spindles. The 
proposal recommended the adoption of both the Brown & 
Sharpe and Morse tapers as the standards, supplemented by 
three additional sizes of larger dimension taken from the 
Jarno taper and changed only in the length of the shank, 
which was shortened. The Brown & Sharpe taper is uni- 
versally used for milling machines, and the Morse taper is 
used on drilling machines, and also to quite an extent on 
lathes. There are, however, some manufacturers who use 
the Jarno standard tapers or modified Morse or Jarno 
tapers of their own. The Brown & Sharpe taper consists 
of 16 different sizes, ranging from 1/4 inch to 2 1/2 inches 
in diameter, whereas there are only 8 sizes in the Morse 
system within the same range. There is a preference on the 
part of lathe and drilling machine designers for the Jarno 
or Morse tapers of 0.6 or 5/8 inch taper per foot on account 
of the end pressure frequently encountered by the tools on 
these machines, while the taper of the Brown & Sharpe 
system would cause the tools to stick harder and make their 
removal more difficult. 

In the past, the driving of the arbor or cutter of a milling 
machine was done to a certain extent by the taper shank, 
and therefore a better “bite” of the shank was desirable. 
Today all milling machines for heavier cuts use a positive 
drive of the arbor, and this bite or grip is therefore not so 
essential. 

It is very likely that the final outcome of the standardiza- 
tion work on tapers will be the use of the two standards, 
the Brown & Sharpe and the Morse, and this certainly will 
simplify the general conditions as to arbors, shank tools, 
shank drills, and centers materially. 
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Standardization of Spindle Noses 


A more complicated problem is that of the standardization 
of spindle noses. Until recent years all machine tools with 
a rotating spindle had the spindle nose threaded at the front 
for attaching either tools or work-holding devices. With 
the use of heavier cuts on milling machines and with the 
running of the spindles in both directions, it was found that 
the old-style threaded spindle noses were not very satisfac- 
tory, and new constructions were developed and adopted by 
the manufacturers in this country and abroad. No two of 
these spindle noses are alike; some are similar in design 
but different in dimensions, so that for practically every 
make of milling machine, different face mills have to be 
used. There is no possibility of interchanging the arbors. 
The result is that large numbers of duplicate tools are re- 
quired in any shop where different makes of milling machines 
are employed. Practically the same conditions exist in the case 
of other machine tools, such as lathes, for example, where 
the spindles of various makes differ in diameter and in the 
number of threads. The functions of the spindle end on a 
lathe and on a milling machine are somewhat similar, and 
an attempt should be made to devise a standard for spindle 
noses that will be applicable to all machine tools where the 
functions are the same or similar. No serious objections 
were raised by the users of milling machines when manu- 
facturers changed their spindle noses, and the author feels 
that if a real standard could be developed for these various 
tools, the users of machine tools would be only too glad to 
accept it, as it would reduce considerably the number of 
cutters, arbors, chucks, faceplates, etc., they are obliged to 
carry in their tool-rooms. 

From the author’s personal experience in the standardiza- 
tion of spindle ends at the works with which he is con- 
nected, he can say that one standard of spindle nose will 
cover a considerable range of sizes of machines. The Cin- 
cinnati Milling Machine Co. uses on all its single-pulley and 
automatic machines, spindle noses of exactly the same di- 
mensions. It uses this one standard spindle nose on a No. 5 
miller with 20 horsepower capacity and also on a No. 1 
machine with a 3-horsepower motor. In all these machines, 
the company uses a No. 14 B.&S. taper hole, so that the 
arbors, shell end mills, face mills, and similar tools are 
completely interchangeable on all sizes of its machines. 


Other Standardization Work 


Another sub-committee, now in formation, will deal with 
the standardization of lathe and planer tool-holders and 
toolpost openings to permit the interchange of tools in 
lathes, shapers, and planers. It is not the intention here to 
recommend any particular design, but only to point out that 
the essential aim is to provide interchangeability for the 
various tools and machine elements. 

Wheel collets for grinding machines are another desirable 
element to be standardized. A modern machine shop does 
not want to take a wheel off a collet before it is to be finally 
discarded, due to the necessity of rebalancing the wheel 
when it is mounted again on the collet. Therefore, for every 
grinding machine a number of collets should be in use. 
With the standardization of these wheel collets for grinding 
machines, it would be possible to reduce the number of 
chucks. The author does not know of any committee that 
is working on this problem. 


Standardization of Gearing 


The standardization of spur, helical, herringbone, bevel, 
and worm gearing, covering general gear proportions, tooth 
form, mounting of gears, the selection of material, and the 
inspection of gears, is being formulated by a committee 
sponsored by the American Gear Manufacturers’ Association 
and the American Society of Mechanical Engineers. No 
doubt much benefit will be derived by machine tool builders 
from this standardization of the gears used in their ma- 
chines. 
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Sponsored by the National Machine Tool Builders’ Asso- 
ciation and by the National Bureau of Casualty and Surety 
Underwriters, a safety code for machine tools is in prepara- 
tion. This code will deal with the operation of such ma- 
chine tools as lathes, shapers, gear-cutters, milling machines, 
ete., and will no doubt serve as a guide for the machine tool 
designer in: safeguarding the operators of such machines. 


Small Machine Parts 


A number of committees are at work on the standardiza- 
tion of other machine elements, such as pins and washers, 


bolts, set-screws, nuts, fillister-head screws, wrenches, etc. 
Standardization of limits and tolerances for the various 


kinds of cylindrical machine fits, including allowances and 
tolerances for interchangeable manufacturing, has progressed 
satisfactorily. The work of classifying and fixing standard 
tolerances for plain limit gages and methods for gaging 
these classes of fits will be completed by a committee in a 
very short time. The sponsor for this work is the Amer- 
ican Society of Mechanical Engineers. 

With the requirements due to the 
heavier cuts of machine tools, it has been found desirable 
in certain places to do away with ordinary keys for the 
mounting of members, and the system of shafts with in- 
tegral keys already adopted by the automobile industry will, 
it is hoped, more and more come into favor in the machine 
tool industry. It is desirable that a standard for these 
shafts be developed, for their employment would result in 
saving a considerable amount of money, inasmuch as stan- 
dard broaches could be used in their manufacture. 

The designation of sizes of machine tools by figures, such 
as No. 2 milling machines, 14-inch lathes or 6-foot radial 
drills, does not give a true picture of the machines in ques- 
tion. It would be advisable to revise our method of desig- 
nating machine tool sizes in such a way as to give a better 
conception of capacity, and especially should the power re- 
quirement form a part of the designation. 


increase in power 


Motor Drive for Machine Tools 


More and more is the individual motor drive being used 
in machine tools, but different speeds, different sizes of 
frames, different shaft diameters and different voltages 


make the incorporation of motors into the machines very 
expensive and difficult. The standardization of motor 
frames, motor speeds, and armature-shaft diameters is very 
desirable indeed, and a committee of representatives of the 
electrical industry in cooperation with the machine tool 
industry should consider this problem. Just as serious as 
the electric motor problem, is the application of the control 
apparatus, some of which are of still larger dimensions than 
the motor itself. In a large number of cases, under present 
conditions, it is impossible to incorporate this control ap- 
paratus in the machine, and unsightly appearance generally 
results. 

In this respect a good deal of work has been done in Ger- 
many, where the author has seen planers driven by revers- 
ing motors, with the control apparatus inside the housings. 
In other machine tools, the Germans frequently use barrel- 
shaped or flanged motors, which give the machine tools a 
neat appearance. The author has been informed that they 
have also standardized certain dimensions such as, for ex- 
ample, shaft diameters. 


Standardization of Drafting-room Practice 


At present hardly any two factories use the same method 
of dimensioning drawings, the same indications as to mate- 
rials, finish, tolerances, and other information such as drill- 
ing, boring, scraping, etc., and it is therefore necessary for 
every new employe to learn each new method. The author 
does not see any reason why a standard could not be adopted 
that would take care of the various kinds of information 
a drawing is expected to give; and if such a standard were 
uniformly adopted, it would make it less costly for the em- 
ployer and easier for a new employe to work his way into 
a new position, inasmuch as he would be fully acquainted 
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with the standardized system. Incidentally, the sizes of 
drawings could be standardized so that drawing and tracing 
paper of the same size and standardized cabinets for storing 
them could be used. 


Conclusion 


The author has attempted to give a general idea of th 
status of the standardization of machine tools in this coun 
try at the present time and of the agencies through which 
this work is performed. It is desirable that this work b 
kept up, and that through cooperation between engineers, 
manufacturers, and users of machine tools, results be ol 
tained that will be of benefit to the industry at large as 
well as to the country. Of course, the individual machine 
tool manufacturer has to say whether or not he wants cer 
tain elements of his products standardized. Now this stan- 
dardization work is, to a large measure, within his contro] 
3ut if he does not exercise this control, standards may be 
forced upon him by the users that do not meet the problems 
of modern machine tools and that may be very expensive to 
comply with. 


* * * 


CONVENIENT SYSTEM OF INDICATING 
CONTENTS OF STORAGE BINS 


The accompanying illustration shows an interesting meth- 
od used at the plant of the Packard Motor Car Co. to aid 
the men employed in the assembly departments in finding 
parts in the storage bins. At one end of the storage bin is 
a board, as shown, on which all the parts contained in the 
storage bins are mounted in the same relative position that 
they occupy in the different compartments in the bin. For 
example, the part shown in the upper right-hand corner of 
the board is stored in the upper right-hand compartment of 




















A Board on which the Contents of Storage Bins are indicated 


the bin. In this way the approximate location of every part 
is quickly indicated, and no time is lost hunting through 
a number of compartments before the right one is found. 
This simple method has been found a very effective time- 
saver in the Packard plant. 


* * * 


MOTOR BOAT ENGINEERING MEETING 


Engineers of the Society of Automotive Engineers who are 
interested in motor boat engines and accessories wi!l hold 
a one-day technical session for the discussion of pertinent 
engineering subjects in New York City the last week in 
August during the Manhasset Bay motor boat regatta on 
the north shore of Long Island. The date has not been 
definitely selected nor the plans completed, but the meeting 
is expected to be held in the Belmont Hotel, New York City. 
Further information may be obtained from the Society of 
Automotive Engineers, 29 W. 39th St., New York City. 
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FORTY YEARS IN THE MACHINE 
TOOL BUSINESS 


August H. Tuechter, president of the Cincinnati Bickford 
‘ool Co., Cincinnati, Ohio, has just completed forty years 
of association with the company of which he is now direct- 
ing head. In celebration of his fortieth anniversary, a 
luncheon was given in his honor at the Business Men’s Club 

Cincinnati, July 13, by friends of Mr. Tuechter, both 
inside and outside the machine tool industry. 

Mr. Tuechter was born in Cincinnati in 1869, and became 
office manager of the Bickford Drill Co. in 1887. In 1893, 


when this company was reorganized under the name of the 
Tool Co., 


Bickford Drill & Mr. Tuechter became general 
manager and partner 
in the business. In 
1899 he entered into 
partnership with 
Ss. C. who 
for eight years pre- 
had 
perintendent 
Hamilton 
Tool Co., 





Schauer, 


vious been su- 
of the 
Machine 


Hamilton, 





Ohio. They formed 
the Cincinnati Ma- 
chine Tool Co., spe- 
cializing in the 
building of upright 
drilling machines, 
while the Bickford 
Drill & Tool Co. 
continued to concen- 
trate on the manu- 








facture of radial 





drills. In 1909 the 
A. H. Tuechter a 
two companies were 
consolidated under the name of the Cincinnati Bickford 


Tool Co., of which Mr. Tuechter then became president, a 
position which he has held ever since. Mr. Tuechter is rec- 
ognized as one of the prominent leaders in the machine tool 
industry, to whose advance he has devoted his entire life. 
He was president of the National Machine Tool Builders’ 
Association from 1920 to 1922. 


* * * 


FIFTIETH ANNIVERSARY OF THE 
LINK-BELT CO. 


Fifty years have passed since the incorporation of the 
Ewart Mfg. Co., the forerunner of the present Link-Belt Co., 
in 1875. In commemoration of the fiftieth anniversary, the 
Link-Belt Co. has published an attractive book entitled 
“Link-Belt 1875-1925.” 

In this book it is mentioned that the patent of William 
Dana Ewart, a young implement dealer, from Belle Plain, 
Iowa, for the detachable link chain, was dated September 1, 
1874. Mr. Ewart first started to build a self-binding har- 
vester, but he realized the great need in such a machine for 
a detachable chain drive that could be repaired in the field; 
and he worked out the idea of a chain drive, the links of 
which could be easily replaced by the farmer, who up to 
that moment had been wasting much time in going back to 
the barn or blacksmith shop for necessary repairs to the 
‘strap link” chain drives that were used on some of the first 
crude binders; or trying to adjust the flat belts, which 
stretched and tightened under varying conditions of heat or 
moisture in the field. 

Late in 1874 when Mr. Ewart came to Chicago with a 
view to arousing some interest in his “detachable link 


chain,” he succeeded in interesting John C. Coonley, a lawyer 
who was then president of the Chicago Malleable Iron Co. 
As a result a company was duly incorporated in 1875, under 
the name of Ewart Mfg. Co., for manufacturing detachable 
link chain. 


In 1876, the Ewart chains were exhibited at the 
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Philadelphia Centennial Exposition, and an agency of the 
company was established in Philadelphia. 

New uses for the new chain rapidly developed, and in 
1880 the Link-Belt Machinery Co. was incorporated ‘‘to de- 
sign, build, and supply accessory parts, and install elevating 
and conveying machinery employing Ewart chains.’ In the 
early years the business consisted almost exclusively of the 
manufacture and sale of detachable chain for power trans- 
mitting purposes, but the idea of using chain for the con- 
tinuous handling of materials of all kinds had already been 
given attention by Mr. Ewart, and the formation of the 
Link-Belt Machinery Co. was the first step to bring this 
idea to a practical conclusion. In 1882, the company opened 
a New York office, and in 1888, the Pennsylvania represen- 
tatives and the New York office were consolidated under the 
name of the Link-Belt Engineering Co. In that year a plant 
was also built at Nicetown, Philadelphia, where the newly 
opened offices of the Link-Belt Engineering Co. were located. 

Mr. Ewart’s plan of a general manufacturing organization, 
the Ewart Mfg. Co., selling through two engineering or- 
ganizations—the Link-Belt Machinery Co. and the Link-Belt 
Engineering Co.—which latter found increasing use for 
chains in engineering applications, undoubtedly resulted in 
the rapid growth of the business in its early development; 
but the growth 
years 


of large consolidations about twenty-five 
inroads by competitors, suggested that the 
units of the Link-Belt group should be 
brought under an effective and centralized control. Hence, 
in 1906 the three companies were consolidated by the pur- 
chase of the Ewart 


and 
separate 


aZo, 


three 


Mfg. Co. and the Link-Belt Engineering 
Co. by the Link-Belt Machinery Co., the consolidation being 
known as the Link-Belt Co. 

Since the consolidation in 1906, Charles had 
been with the Link-Belt Engineering Co. since 1889, has been 
the executive and financial head of the Link-Belt Co. Two 
specially equipped plants—o1e for making malleable iron 
castings, and one for manufacturing heavy steel and malle- 
able iron chains—have been added since the merger, there- 
by completing the company’s lines of sprocket chains for 
The Link- 
3elt Machinery Co. and Link-Belt Engineering Co. also early 
developed systems for storing and reclaiming coal in large 
quantities; and in their separate and consolidated organiza- 
tions have been extensive builders of coal tipples, coal wash- 
eries, sand and gravel washeries, locomotive cranes, crawler 
type cranes, dipper shovels, etc., as well as portable loaders, 
coal crushers and boiler house equipment, and 
screens of various types, including vibrating screens, sewage 
sereens, and traveling water screens. 

It is of interest to note that it has been one of the policies 
of the company for the last fifteen years to encourage the 
transfer of the company’s stock from the hands of inactive 
stockholders to those of men engaged in the organization. 
Today fully 35 per cent of the stock is held by employes of 
the Link-Belt Co. 

From its main offices in Chicago, the company now oper- 
ates manufacturing plants in Chicago, Indianapolis, Phila- 
delphia, and San Francisco, also having shops in Seattle, 
Muskegon, and Toronto, and sales and engineering offices in 
twenty-seven of the largest American cities. 


Piez, who 


elevators, conveyors, and power transmissions. 


feeders, 


According to price indexes comparing costs of a great 
number of articles, it is found that commodities in general 
are priced 67 per cent higher than before the war. The 
automobile industry is one of the few that sells its products 
for less than the pre-war price. In 1924, the price of auto- 
mobiles, for equivalent types of cars, was 29 per cent less 
than before the war. Despite this fact, the automobile in- 

. dustry, in 1924, earned on an average 12.2 per cent on the 
capital invested, thereby ranking first among the more im- 
portant industries of the country. In the same year the 
railroads earned only 4.4 per cent, the iron and steel in- 
dustry 7 per cent, and banks 8.5 per cent. 
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TEMPERING 


A unique application of an electric hot-plate for drawing 
the temper of the working ends of open-header dies and 
solid cold-forging tools is made at the plant of the Buffalo 
Bolt Co., North Tonawanda, N. Y., manufacturer of bolts, 
At this plant, many tools and 
dies are made that must be especially heat-treated in order 
to obtain production output on automatic and semi-auto- 


nuts, wire and bar material. 


matic machines. In the case of header dies and solid 
cold-forging tools, it is essential that the body of the 
tool be of unusual hardness, it being necessary, at the 
same time, that the working ends themselves have 
less of the characteristic of hardness and more that of 
toughness. 

The dies and tools are first heated to a temperature 
of 1450 to 1500 degrees F. in an electric furnace, and 
then quenched in a saline solution. After cooling, 
they are again heated, this time in an electrically 
heated oil tempering bath to a temperature of approx- 
imately 450 degrees F. They are then allowed to cool 
to normal air temperature. Ordinarily, this cycle 
would constitute the complete heat-treating process. 

The tools and dies in question, however, are subject 
to great strains and shocks. In the case of carriage- 
bolt open-header dies, particularly, the square neck 
opening, with its sharp corners, constitutes a weak 
working part, and unless sufficient toughness is im- 
parted to the metal at this point, the life of the die 
will be short. 

Accordingly, in order to provide the proper element 
of toughness at the point where it is needed, without 
destroying the great hardness in the body of the dies 
and tools themselves, the Buffalo Bolt Co. has installed 
an electric hot-plate for tempering the ends. The di- 
mensions of the plate are approximately 9 by 18 inches, 
and the electric heating element, suitably insulated, 
is cast in the plate itself, providing a strong construc- 
tion for withstanding the severe service imposed. The 
plate rests on a small, electrically welded frame about 
2 feet in height. 

After cooling from the oil tempering treatment, the 
working ends of the dies and tools are polished with 
emery cloth. They are then placed on the heated 
plate and left there until the ends assume a bluish 
color, indicating that the drawback operation has been 
completed, after which they are removed and allowed 
to cool in the open air. The hardness of the working 
ends is thus reduced to give greater toughness and 
less brittleness, the original hardness of the tool and 
die body being retained. The operation is quickly 
performed, and has been found to increase materially 
the life of the dies and tools in question. 

The plate has been found to be simple and inex- 
pensive, clean and safe, giving off no smoke, soot, or 
fumes. The plate, oil tempering bath, and electric 
furnace used in the operations described are all Gen- 
eral Electric products. 

* 


* * 


Work has recently started at the shipyard of Wil- 
liam Cramp & Sons, at Philadelphia, on a new liner 


Malolo, which will run between San Francisco and Honolulu, 
and which will be the largest and fastest passenger ship 
ever built in the United States. The cost of this vessel, when 
In the design, the naval ar- 
chitects, Gibbs Brothers, Inc., have made provision for con- 
verting the vessel into an auxiliary cruiser or troop trans- 
port in case of a national emergency. The ship will have 
a speed of 22 knots, a length of 582 feet, a width of 83 feet, 
The Malolo is a twin 


completed, will be $6,560,000. 


and a displacement of 22,000 tons. 


screw vessel driven by geared turbines developing 25,000 
horsepower at 120 revolutions per minute. 


USE OF ELECTRIC HOT-PLATE FOR 
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HEAT-TREATMENT FOR TAPS AND 


MILLING CUTTERS 


The following data cover the practice recommended by 
the American Society for Steel Treating (4600 Prospect 
Ave., Cleveland, Ohio) for taps and milling cutters made 
from plain carbon tool steel, 18 per cent tungsten high- 
speed tool steel, and 1.50 to 2.00 per cent tungsten tool steel, 
and must not be applied to taps and milling cutters having 
a chemical composition other than that given in Table 1. 


COMPOSITION AND ANNEALING TEMPERATURES 





! 
| 
| 
| 
| 
| 


| 


| 





Table 1. Approximate Chemical Composition in Per Cent 
| itates taille 18 Per Cent 1.50 to 2.00 Per 
Elements | — aa Cero! Steel 
in Steel 
| Min | Max. Min. | Max. Min. Max. 
Carbon 1.00 | 1.30 0.65 | 0.75 | 1.00 1.30 
Tungsten | wees | 17:50 | 18.50 | 1.50 2.00 
Chromium | 1... | 8.25 | 4.25 | 0.50 | (Optional) 
Vanadium |... | 0.75 | 1.25 | 0.25 | (Optional) 
Manganese | | 0.35 | ..... | 0.35 | 0.35 
Phosphorus | | 0.030 | 0.030 0.030 
Sulphur | 0.030 | 0.030 0.030 
Silicon | | 0.30 | 0.35 0.35 























Table 2. Annealing after Forging and Before Machining 





Kind of 
Steel 


Plain 
Carbon 





Method 


Pack An- 


| nealor on 


Charcoal 
Bottom 


18 Per Cent | Non-oxid- 


Tungsten 


izing at- 


High-Speed; mosphere | 


1.50 to 2.00 
Per Cent 
Tungsten 





Pack An- | 


neal or on 
Charcoal 
Bottom 





Tem- 
perature, 
Degrees F. 


1450 


1600 
to 
1650 


1475 





Time of 
Heating to 
Uniform 
Temperature 


1 Hour per 
Inch of 


Diameter or 
Thickness* 


1 Hour per 
Inch of 


Diameter or} 


Thickness 


1 Hour per 


Inch of 


Diameter or 


Thickness 


Time of 
Holding at 
Tem- 
perature 


1/2 Hour 


| 
| 


1/2 Hour 


1/2 Hour 


Where 
Cooled 


Fur- 
nace; 


Furnace 


Furnace 














*When pack-annealing, consider the container and contents as one unit. 
fIf lead bath or salt bath is used for heating, cool in lime, mica, or in- 
fusorial earth. 





Table 3. Annealing for Relieving Machining Strains 











| tem- Time of Heati Time of 
Kind of Steel partane, to prttay ‘Ten. ~~ = aon 4 
| Degrees F. perature sonhtion c 
1 Hour per Inch | 
Plain Carbon 1400 of Diam. or  |1/4Hour | Furnace 
Thickness 
18 Per Cent 1 Hour per Inch 
Tungsten 1500 of Diam. or 1/4Hour | Furnace 
High-speed Thickness 
1.50 to 2.00 Per 1 Hour per Inch 
Cent Tungsten 1450 of Diam. or 1/4Hour | Furnace 
| Thickness 
| MacMinery 




















The annealing of steel forgings previous to machining 
consists of heating and cooling. 

Heating—The steel is placed in the furnace on a charcoal 
covered bottom (except high-speed steel), and heated slowly 
and uniformly to the temperature given in Table 2, which 
is held for a sufficient time to obtain the complete penetra- 
tion of heat and refinement of grain. 


It is recommended 


that the steel, especially the high-speed steel, be heated in 
a closed pipe or box containing some carbonaceous material. 
Cooling—The steel is then cooled either in the furnace, 


in infusorial earth, mica, lime, or any medium that will 
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permit uniform slow cooling and prevent excessive oxida- 
tion. 


Annealing to Relieve Machining Strains 


Heating and cooling comprise the annealing operations 
employed to relieve the machining strains. The taps or 
milling cutters are placed in a box containing some carbon- 
aceous material (except in the case of high-speed steel). 
The box is placed in the furnace, heated to the temperature 
given in Table 3, and then allowed to cool in the furnace. 


Heat-treating Taps and Milling Cutters ~ 


After machining, the taps and milling cutters are heated 
for quenching, quenched, and then tempered. 

Heating for Quenching—The taps or milling cutters are 
heated uniformly to the temperature given in Table 4, and 


HARDENING AND TEMPERING 


Table 4. Heating and Quenching Taps and Milling Cutters 
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TRADE ASSOCIATION STATISTICS 


Development and proper use of business statistics by trade 
associations, along the lines laid down by the recent deci- 
sions of the United States Supreme Court, is strongly urged 
by the Department of Manufacture of the Chamber of Com- 
merce of the United States in a bulletin just made public. 
The bulletin starts out by stating that “for years trade asso- 
ciations have been faced with doubts about. statistical activ- 
ities in which they could lawfully engage. The members of 
many associations had come to fear that statistics of any 
kind were, in the opinion of prosecuting officials, inherently 
wrongful, when they related to economic activity, although 
in every other walk of life statistics were held in 
esteem. 

“In this situation the Supreme Court itself has granted 
relief. On June 1 it handed 
down its opinion in two 

- cases brought by the Depart- 

ment of Justice against trade 


high 





Preheating 


Heating for Quenching 


associations, holding that the 
statistical activities of these 


Quenching 





| 
| 
| 
| 
| 
| 
| 


Kind of | 


associations were lawful. 


Aeoatiin | Temperature, | Means of | ‘Temperature, Time AMcaiom | Temp Thus, these opinions serve to 
Steel fy | Degrees F. | Heating Degrees F. Bs | Deg. F x ao i : 
| | indicate for all trade asso- 
‘a ciations that there is no 
our per i : , : 

; an Water violation of t ral anti- 
Plain P 1425to Inch of po Water M é J he federal anti 
Canbomwe, fo 2 oe Sees 1450 Diameter or | piine 70 ruse laws if they gather and 

Thickness distribute the essential busi- 
ness facts which the Supreme 
er C 5 995 ‘ 
= er ci Open — Open — eal ; Court described. 
ungsten (0) . 0 Bs 1 70 “urs 
degeal, Furnace ze Furnace ; ' With the clearer P- 
High-speed : 1550 23007 . esas under 
standing of this liberty under 
1.50 to 2.00 1450 1 Hour per Water oe the law (which remains un- 
e Water e 
|2(2) (0/2) 1 | Cerne recat to Inch of Diam. or 70 changed), there is no bar to 
TT 2 | td * 2yj ‘ 
Tungsten | 1475 | or Thickness | Brine the development and proper 
| , ‘ ie 
- ee eS use of business | statistics. 
*If a lead bath is used for heating, a higher temperature and shorter time should be used. When heat This clearing of atmosphere 


ing the steel in an open furnace, either an indirect fired furnace (muffle) should be used or a smoky flame 


should be maintained, 


t A temperature as high as 2350 degrees F. may be used provided the furnace design is correct and the 


atmosphere is suitable. 
t Hold shortest time possible to thoroughly heat through. 


should mark the passing of 
guessing as to the facts con- 
cerning our commodity pro- 
duction and distribution pro- 








Table 5. Tempering Taps and Milling Cutters 


vided there is a willingness, 


at source, to supply the in- 





Tempering 


Tempering | 





| formation. It is in the hands 


cai cana "oes | Time of each member of an_ in- 
| ae, | dustry to make possible com- 
seca a aaa ET aaa 7 ad - plete and accurate figures for 
Plain Carbon Oil 325 to 500* 1/2 to 1 Hour his line by his own contribu- 
18 Per Cent Tungsten High-speed Furnace 1100 to 1200 30 Minutes : ° 
1.50 to 2.00 Per Cent Tungsten Oil 325 to 500* 1/2 to 1 Hour — 





*Depending on degree of hardness or toughness desired 





“Trade associations will un- 
Sega | doubtedly appreciate the op 
portunity of rendering to 
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the temperature is held at this point until complete penetra- 
tion of the heat is obtained. 

Quenching—The heated work is quenched in water, brine, 
cr oil as indicated in Table 4, but must not be allowed to 
cool below the temperature of boiling water—212 degrees F. 

Tempering—After the work is quenched, it is reheated 
immediately in oil, salt, or a furnace for the time and tem- 
perature specified in Table 5. 


The program of the American Foundrymen’s Association 
Meeting and Exhibition to be held in Syracuse October 5 to 
%, inelusive, will include fourteen technical sessions. There 
will be a joint meeting with the Metals Division of the Amer- 
ican Institute of Mining Engineers. Other sessions will be 
devoted specifically to the gray iron foundry, the steel 
foundry, aluminum and aluminum alloys, apprentice train- 
ng, sand control in the foundry, and malleable cast iron. 
urther information may be obtained from the American 
oundrymen’s Association, Marquette Building, 140 S. Dear- 
born St., Chicago, Il. 








their constituency valuable 
service by providing means for the gathering and reporting 
of statistics dealing with such important trade information 
as producing capacity, orders, shipments, stocks, and mar 
kets as shown by prices on closed transactions. 

“In the renewing of statistical activities, it is timely to 
suggest simplification of methods and forms in order that 
the information which is found be obtained and presented 
as quickly and accurately as possible at the minimum of 
expense. Such uniformity will enable the transmission of 
information gathered in the form of charts or graphs, when 
desired, as this is much less cumbersome than presenting 
great masses of figures. If uniformity of method is ob- 
served, it would greatly simplify the matter of not only 
charting a given line but also including such other lines as 
may be of collateral interest or important in comparing the 
trends of the industry. One of the essentials of statistics 
is that they shall be current as well as dependable.” 

A very large number of trade associations are at present 
engaged actively in gathering and distributing such informa- 
tion, and the service that will thereby be rendered to in- 
dustry is of great value. 
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The Machine-building Industries 
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NE of the most favorable conditions in the business 
() situation is the absence of any general recession in 

activity such as took place last year at this time. The 
level of business activity is distinctly higher than a year 
This view is reflected not only by the statements of 
the’ Federal Reserve Bank, but also by numerous business 
associations, When the Atlantic States Shippers Advisory 
Board met recently, the reports of the various commodity 
committees indicated that a 5 per cent increase in railroad 
shipments may be expected during the next six months, the 
increase being heaviest in leather and rubber goods (25 
per cent), followed by petroleum products (20 per cent), and 
heavy machinery, iron ore, slate, and paint (15 per cent). 
In the shipments of electrical machinery, an increase of be- 
tween 5 and 10 per cent is expected. General manufacturing 
production, according to the Department of Commerce, aver- 
ages from 15 to 20 per cent higher than for the correspond- 
ing months in 1924; and furthermore, the month of June 
showed increases over May in many of the basic industries. 
Decreases were recorded only in the iron and steel industry 
and the automobile industry; in the latter, the decrease 
was only 2 per cent. 

The Federal Reserve Bank of Cleveland points to the ob- 
jectionable features of the present policy of hand-to-mouth 
buying, as compared with the policy of buying for reason- 
able future requirements that has prevailed in the past. 
There are several causes for the present policy, among 
which may be mentioned the greatly improved transporta- 
tion service, insuring prompt deliveries; the fact that the 
manufacturing capacity in most lines is ahead of demand; 
and the lesson of five years ago when manufacturers and 
merchants were left with large accumulations of stocks on 
their hands. : 

The objections are: (1) The hand-to-mouth buying policy 
prevents manufacturers from planning ahead, and their pro- 
duction schedules must be based on guesses and estimates, 
resulting sometimes in over-production and sometimes in 
under-production. (2) Manufacturing costs are increased 
due to uneconomical operation and the necessity of carrying 
larger stocks of finished goods at the factories; this means 
a reduced turnover, and results either in smaller profits or 
higher costs to the consumer. (3) Small lots are more 
expensive to produce per unit than larger lots, and small 
shipments are more expensive than carload shipments. (4) 
Manufacturers are likely’ to be rushed at certain times to 
fill orders that are needed in a hurry, while at other times, 
the plants may be partially idle. Altogether, it seems that 
the hand-to-mouth buying has greater disadvantages than 
advantages, and for industry as a whole, it results in a 
planless method of conducting business. 


ago. 


The Machine Tool Industry 


The demand for machine tools continues to show an im- 
provement. Some substantial railroad orders have been 
placed during the past month, and some orders of reasonable 
size have also been placed by industrial schools. Ernest F. 
DuBrul, general manager of the National Machine Tool 
Builders’ Association, points out that for the last four and 
one-half years the curve for machine tool orders has con- 
formed quite consistently to the curve for the production of 
pig iron, but for some months past, while pig iron produc- 
tion has been falling off, machine tool orders have increased. 
No definite explanation has been offered why this should 
be so, but it is likely that, on the one hand, the iron and 
steel manufacturers over-produced and are decreasing their 
output until the excess stocks accumulated have been sold, 
while on the other, the cheap money now available has re- 


sulted in increasing the machine tool demand. Desirable re- 
placements can be made with money borrowed at low inter- 
est, and it certainly is the best kind of business policy to 
borrow cheap money to take advantage of the greater earn- 
ing power of new equipment. “Another factor probably also 
enters into this demand situation for machine tools,” says 
Mr. DuBrul. “There is more intelligent and general atten- 
tion being given by the machine tool industry to selling 
production and not pounds.” ; 


The Iron and Steel Industry 


Steel ingot production decreased about 7 per cent in June, 
as compared with May, but it is worthy of note that, never- 
theless, the production in June was 55 per cent greater than 
for the same month last year; and the ingot production for 
the first six months of this year was 13 1/2 per cent greater 
than for the same period a year ago. These figures indicate 
a sustained state of business activity, despite the temporary 
recession from the somewhat feverish buying that took place 
during the first months of the year. Prices are showing 
slight increases, and it is likely that the uncertainty in the 
price situation has passed. Operations in the steel industry 
range from 60 to 65 per cent of capacity, with a gradual 
tendency toward increased production. 

Production of pig iron was 6 per cent less in June than 
in May. Nevertheless, at the present time, production of 
pig iron is fully 50 per cent greater than a year ago. It 
should also be noted that the slowing down of operations in 
pig iron output appears to have reached a halt. Only five 
pig iron furnaces were blown out in June, as compared with 
twenty-four in May. The price of pig iron is quite certain 
to turn upward, and men who carefully study the market 
advise the buying of pig iron at this time, although they 
admit that it is doubtful whether the demand for pig iron 
will be sufficiently strong to produce a heavy rise in price. 

It is of interest to note that during the first six months 
of the year, the output of pig iron and steel showed the 
largest total for any similar period since the war, with the 
exception of 1923; during the war it was exceeded only once 
—in 1918. Production during the first six months of 1925 
was 22,250,000 tons; in 1923, for the same period, 23,327,000 
tons; and in 1918, 22,531,000 tons. 


The Automobile Industry 


The record of the automobile industry for the first six 
months of 1925 was as remarkable as it was unexpected. 
June production was well maintained, the total output being 
396,000 cars and trucks, against 404,300 in May—a decrease 
of only 2 per cent, which is unusually small at this season 
of the year. The total production for the first half of the 
year is slightly in excess of the record-breaking period of 
1923. During July, the seasonal reduction in output set in 
more rapidly, most factories operating at from 10 to 15 per 
cent below the June schedules, while further decreases are 
expected during August. It should be noted, however, that 
the conditions are much better than “normal” for this time 
of the year, and several prominent automobile concerns have 
not yet caught up with their sales. All the well-known auto 
mobile builders have had unusually good business up to 
this time, including bigger exports than ever before. 

Wherever material reductions in manufacturing costs 


have been made possible by improved equipment, the auto- 
mobile industry has been a consistent buyer of new machin 
ery. Few people outside of the automobile factories realiz: 
how closely costs are scrutinized in these plants, and hov 
thoroughly the possibilities of reducing costs by improve? 
equipment are examined. 
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New Machinery and Tools 


The Complete Monthly Record of New Metal-working Machinery 











NEW BRITAIN CHUCKING MACHINE 


There are many instances where the actual cutting time 
of parts handled in chucking machines has been reduced 
to the minimum by the use of proper tools, feeds, and speeds, 
and where the only possible method of further reducing the 
floor-to-floor time would be to lower the time consumed in 
reloading the work. This manner of increasing production 
was given prime consideration in developing the No. 12-A 
chucking machine recently brought out by the New Britain 
Machine Co., New Britain, Conn., and as a result, the ma- 
chine igs equipped with air cylinders that control the opera- 
tion of work-holding chucks. In tending this machine, the 
sole duty of the operator consists of loading the chucks and 
turning a valve handle when the loading has been accom- 
plished, to admit air 


dles are customarily used for boring or turning, and the 
third spindle is ordinarily used for threading, but may also 
be used for reaming or turning. The slip change-gears are 
accessible through covers on the headstock. 

At the rear of the machine, as shown in Figs. 2 
there is a drum A on which cams are mounted for con- 
trolling the feed of the tool-spindles. Holes are jig-drilled 
around this drum, so that various combinations of cams 
may be employed. The cams for the first and second spin- 
dles are of the solid type, while that for the third spindle 
is adjustable to suit any lead of thread that the machine is 
capable of cutting. The feed of the cams is imparted to the 
spindles by means of yoked levers, such as illustrated at B. 
Fig. 2, which carry rollers bearing against the cams. 
yokes are equipped with ball thrust bearings. 

Different rates of 


and 3, 


These 





into the correspond- 
ing chuck cylinder. 
As the operations on 
a part are complet- 
ed, the chuck valve 
handle is automati- 
cally swung into the 
open position and 
the work slides from 
the chuck. By means 
of this arrangement 
three out of five of 
the customary move- 
ments of the oper- 
ator are dispensed 
with. 

The machine can 
be set to give as 
high a production as 
40 pieces per min- 
ute, which corre- 
sponds to 2400 pieces 








spindle feeds can be 
obtained with any 
given set-up of cams 
by changing the 
speed of rotation of 
the drum. This is ac- 
complished through 
feed-box C, which is 
driven by sprockets 
and a silent chain 
from the main driv- 
ing shaft, the feed- 
box being arranged 
to rock around the 
center of one gear 
train so as to take 
up any slack in the 
silent chain. Slip 
change-gears in the 
feed-box provide for 
driving the cam- 
drum and its shaft 
at thirteen rates of 








per hour. High spin- 
dle speeds are avail- 
able for finishing 
brass pieces, hut the 
spindles can also be operated at slower speeds for machining 
iron and steel castings, etc. There are three tool-spindles, 
and these are rotated and fed to and from the work. Four 
work-chucks, of which one is always idle, are held station- 
ary in a turret that is indexed one position between each 
reciprocation of the tool-spindles. Work up to 2 inches in 
diameter can be handled with standard tools, and threads 
up to 1 inch can be cut. The spacing of the work-spindles 
around the turret permits of swinging pieces up to about 
- inches in diameter. 


Fig. 1. 


Driving and Feeding the Tool-spindles 


Power for actuating all movements of the machine is de- 
rived from a constant-speed motor, running at 1800 revolu- 
tions per minute, which is placed in the headstock end of 
the base, as illustrated in Figs. 1 and 2. The power is de- 
livered by belt to a single pulley, mounted on the main 
driving shaft, which is located in the center of the head- 
‘tock. Through slip change-gears and intermediate gears 
in the headstock, the tool-spindles can be run at different 
peeds of from 360 to 2060 revolutions per minute. The 


speed of these spindles may be independent of each other, 
which is also true of the feeds. 


The first and second spin- 





speed, in geometrical 
progression, ranging 
from 177 to 2370 rev- 
olutions per hour. These rates correspond to the number 
of reciprocations of the work-spindle per hour and to the 
number of parts finished. Each spindle is fed rapidly to 
the work, then fed at a slow rate for the operation, and 
finally, given a quick return to the starting point. A ratchet 
device permits the spindle to be advanced at the same rate 
as the fastest feed. All three tool-spindles have a stroke 
of 2 1/2 inches. 

The drive from the feed-box to the cam-drum is through 
worm-gearing, the gear being bolted to the drum. The latter, 
in turn, is keyed to its shaft, which runs the full length of 
the bed and carries other cams that control all mechanisms 
at the right-hand end of the machine. Engagement and dis- 
engagement of the drive to the cam-drum is accomplished 
by operating rod D, Fig. 1, which is attached to a shaft ex- 
tending through the bed, that controls the position of a fric- 
tion clutch in the feed-box. When the clutch is disengaged, 
arm E of the lever operated by rod D is swung away from 
an opening that it covers when the machine is in operation. 
A crank can then be inserted into this opening to revolve 
a. shaft for “turning over” the machine by hand. This is a 
convenient feature in setting the machine up for a new 
class of work. Arm £E of the operating lever simply acts 


New Britain Chucking Machine of the Tool-rotating Type, equipped with 
Pneumatically Operated Work-holding Chucks 
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Fig. 2. Driving Arrangement employed on the New Britain Chucking 


Machine 
as a safeguard to prevent the application of the hand-crank 
when the clutch is set for operating the machine by power. 
The Work-turret Unit 

The work-turret unit is illustrated in Fig. 4, from which 
it will be seen that the unit consists essentially of a turret 
F in which four chucks are mounted, a cylinder housing G. 
and a Geneva wheel H. The indexing of the turret is ac- 
complished by means of an arm which intermittently en- 
gages the four slots in the Geneva wheel. This arm is driven 
from the camshaft through elliptical gears, designed to 
spread the indexing time of the turret over a large portion 
of each revolution of the camshaft. The 90-degree move- 
ment of the Geneva gear is accomplished during a 122-degree 
movement of the camshaft, which makes the indexing a 
gradual acceleration and then a gradual retardation to the 
idle position, the movements being accomplished without 
shocks. 

The work-turret may be adjusted to and from the tool- 
spindles any amount up to 4 inches, by revolving a nut on 
serew J, which is provided with a micrometer dial, as illus- 
trated in Fig. 3; this dial is graduated to 0.001 inch, in order 
to enable accurate settings of the turret. It is necessary 
that the turret be indexed accurately before each reciproca- 
tion of the tool-spindles and that it be gripped firmly during 
the operation. Hence, the turret is locked after each index- 
ing by means of a rectangular-section bolt which successive- 
ly enters slots K, Fig. 4, spaced equidistantly around the 
turret. This bolt is controlled by a cam on the camshaft, 
being entered into the slots by a spring action, and positive- 
ly released. The gripping is accomplished through clamp L, 
Fig. 1, a bolt on the clamp being operated automatically by 
another cam on the camshaft. This bolt is tightened by a 
spring, and positively loos- 
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Fig. 3. Rear View, illustrating the Separate Chutes for the Work 


and Chips 

are circular on the outside and shaped on the inside to suit 
the wark. Two-jaw air chucks of the screw type can also 
be furnished when the jaws must be opened wide to receive 
irregular shaped work. Draw-back thread arbors and spe- 
cial chucking fixtures may be supplied to suit other condi- 
tions. All chucks can be hand-operated whenever air is not 
available or when hand operation is desirable. 

With the regular air-operated collet or screw chucks, han- 
dle M, Fig. 1, of any valve is operated by hand after the 
work has been seated in the respective chuck. Air is then 
admitted into the back of the cylinder, forcing the piston 
forward so as to close the chuck jaws. When that partic- 
ular chuck is indexed again into the idle position at the 
end of the operation, its valve handle strikes hook N so that 
the handle is swung over to admit air into the front of the 
cylinder and force the piston back. The work then drops 
from the chuck jaws, and the air is discharged through the 
chuck to keep it free from chips and dirt. 

Air is supplied to the cylinders through piping O, Figs. 1. 
2, and 8, which shortens and lengthens as the turret is ad- 
justed along the bed. Less air is required for operating the 
collet chucks than for the screw chucks; hence filler blocks 
are used to shorten the cylinders when the machine is 
equipped with collet chucks. The cylinders are made ac- 
cessible by removing the cover plate at the right-hand end 
of the casting. 


Other Details of Construction 


One of the important features of the machine is the con- 
struction of the frame. The bed and base have been re 
cessed at the front so that the operator can load the work 
and manipulate the valve handles while he is seated on a 
chair. The bed has been strengthened by running a wall 

to the complete height, from 





ened. The locking and bind- 
ing bolt mechanisms are ac- 
cessible through cover Q, 
Fig. 3. Slots A in the turret 
are never exposed to dirt. 

The Pneumatic Chucking 

Mechanism 

Chucks of various’ types 
may be provided to suit the 
work; however, collet chucks 
of the draw-back type with 
either two or three jaws are 








the headstock to the opposite 
end, the different finished 
surfaces provided for the tur- 
ret clamp, etc., being ma- 
chined at an angle to permit 
this construction. With this 
design, the turret is well sup- 
ported, because it is  sur- 
rounded with metal for 4 
distance of more than the 
usual 180 degrees. As shown 


in Fig. 3, there are two. ip- 








regularly furnished. The jaws 


are equipped with pads that Fig. 4. 





Construction of the Work-turret Unit 


clined chutes R and S in the 
through the 


bed, first of 
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which the work slides as it drops from the 
chuck, while the chips slide down chute S. 
The floors of these chutes consist of grat- 
ings through which all coolant drains to a 
reservoir in the bed, from which it is again 
delivered to the tools by a geared pump. 

A multiple force-feed lubricator, located 
at the rear of the machine as shown at T, 
Figs. 2 and 3, and driven from the feed 
works, delivers lubricant to all bearings. It 
is located below the bearings so as to elim- 
inate siphon action. The level of the oil in 
the tank can be observed through a sight- 
glass from the front of the machine. Spare 
change-gears are kept in a compartment in 
the base, accessible through the door on the 
front. This door also gives access to the 
inner bearings of the motor. 

The No. 12-A machine here described 
weighs about 3700 pounds. A larger No. 23-A 
machine that will weigh about 5500 pounds 
is also being developed. This machine will 
have only slight differences in construction 

















from the one described, but it will be 
equipped. with four tool-spindles and five 
work-spindles. The center-to-center distance 
of the work-spindles will permit swinging work up to 7 
inches in diameter. 


LANDIS ROLL GRINDING MACHINE 


One of the largest grinding machines ever built has just 
been finished by the Landis Tool Co., Waynesboro, Pa., for 
grinding chilled iron and steel rolls weighing up to 56,000 
pounds, and steam-engine piston-rods up to 16 inches in 
diameter by 22 feet long. The machine will swing work up 
te 52 inches in diameter over the bed, and will accommodate 
work up to 24 feet long, between centers. In general design, 
the machine is similar to the roll grinder built by this com- 
pany for the last five years, but some new features have 
been incorporated. The various units are much larger, and 
the total weight is considerably more, being 110,000 pounds 
exclusive of the electrical equipment. The main bed alone 
weighs approximately 60,000 pounds. 

The main bed is made in four sections with a division 
lengthwise along the water channel and crosswise at about 


Fig. 2. 


View of the Roll Grinding Machine from the Work-head End 


the center. The headstock and footstock are carried on bear- 
ing surfaces directly on top of the front bed section. These 
surfaces are inverted-vee and flat guides of which the vee- 
guide controls the alignment. The headstock is located in 
a fixed position, while the footstock can be moved the entire 
length of the bed through a mechanism consisting of a rack 
fastened in the center of the vee-guide, a pinion for the rack, 
and a worm and worm-wheel. Power is applied to the worm- 
shaft by means of a large crank-handle. The gear ratio of 
this mechanism is such that although the footstock weighs 
6000 pounds, it can be moved with little effort. 
The headstock is connected through a flexible coupling to 
a 25-horsepower adjustable-speed motor which supplies power 
for driving the work only. The headstock is equipped 
throughout with cast-steel herringbone gears of the Sykes 
type, running in a bath of oil. A back-gear arrangement, 
controlled by a lever on the front of the headstock, fur- 
nishes two speeds for the main spindle, and additional 
speeds through the adjustable-speed motor. 
Speeds ranging from 4 1/2 to 72 revolutions per minute are 
obtainable with this arrange- 


are secured 











ment. The spindle bearings, 
which are 23 and 16 inches 
long, respectively, are lubricated 
through a_ force-feed system, 
driven by a plunger pump at- 
tached to the first drive shaft in 
the headstock. This pump also 
forces oil to all bearings of the 
auxiliary shafts, and draws the 
oil from a reservoir in the bot- 
tom of the headstock. 

The grinding wheel head 
weighs 9000 pounds, and is car- 
ried on two vee-guides, set well 
apart to insure alignment, ease 
of movement, and rigidity of 
support. Power for driving this 
head is delivered by a 30-horse- 
power adjustable-speed motor. 
The spindle bearings are also 
lubricated automatically by a 
force-feed system. Movement of 
the wheel-head toward and 
away from the work is accom- 








Fig, 1. 
Diameter and 24 Feet Long 





Landis Roll Grinding Machine which will take Work between Centers up to 52 Inches in 


plished by turning a large-diam- 
eter handwheel equipped with a 
graduated dial reading to 0.001 
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The water pump is driven by a five-horse 
power motor. The motors for the grindin: 
wheel and headstock are controlled by push 
buttons from the platform of the operato: 


PRATT & WHITNEY THREAD 
MILLER 


A 10-inch thread miller of new design has 
been brought out by the Pratt & Whitney 
Co., Hartford, Conn., to replace the 12-inch 
model formerly made. The new machine is 
more convenient, more powerful, and faster 
than the previous machine, although the 
working principle is practically the same. 
It is built in two lengths, with maximum 
center distances of 24 and 60 inches, re- 

_ spectively, but longer machines can be built 
to order. 

Power for driving the machine is derived 








Fig. 3. 


inch. A two-horsepower reversible motor, mounted on the 
wheel-head and operated by a drum controller within easy 
reach of the operator, furnishes a rapid power movement of 
2 feet per minute in either direction. The carriage on which 
the grinding wheel head and reversing mechanism are 
mounted also slides on two vee-guides. The bearing surfaces 
of the bed and the carriage are chilled to withstand wear. 
They are protected throughout their length, and lubricated 
from reservoirs by rollers located at intervals along the bed. 

One of the important features of the machine is a built- 
in mechanism that provides for grinding rolls either concave 
or convex. The grinding wheel head is trunnioned at the 
rear, and the front is carried on hardened steel rollers rest- 
ing on hardened cams, which give a constant rise to the 
grinding wheel head and are rotated to produce various 
amounts of crown or concavity. The vertical movement of 
the wheel-head, combined with the traversing movement of 
the wheel carriage, makes possible the production of curves 
that are correct, regardless of the amount of crown or con- 
cavity. Change-gears give various speeds for the cams, and 
these can be readily selected for a job from a graphic chart 
furnished with the machine. 

Roll-carrying heads of the two-bearing type are provided, 
the bearing blocks of which are adjustable to accommodate 
rolls having journals of various diameters. It is possible 
to put a roll on the centers, adjust the bearing blocks to 
the necks, and withdraw the centers. Then, although the 
necks may be of different diameters, the body of the roll 
will be ground to the same di- 


Grinding-wheel and Carriage of the Roll Grinding Machine 


from a 7 1/2-horsepower motor running at 
1750 revolutions per minute, which is 
mounted on a hinged platform within the cabinet leg beneath 
the headstock. The hinged platform provides for tighten- 
ing the belt from the motor, which drives a friction-clutch 
pulley on a drive shaft at the rear of the machine. If a belt 
drive from a countershaft or from a lineshaft is desired. 
it is a simple matter to use the same pulley without chang- 
ing the machine further. 

In general, the thread miller consists of a work-head 
which rotates and indexes the work, a lead-screw equipped 
with gearing for obtaining the necessary range of thread 
leads, and a cutter-head which is adjustable to suit the 
various angles and depths of threads to be cut. Single ro- 
tating cutters shaped to the thread form are used, as may 
be seen from Fig. 2. Power is delivered to the work-head 
and the lead-screw from the constant-speed drive shaft 
through clutches and gearing, the work-head and the lead- 
screw being each equipped with a gear-box. This drive per- 
mits cutting thread leads of from 1/12 inch to 48 inches, 
and provides seventeen work speeds ranging from 0.04 to 
0.635 revolution per minute. 

Indexing of the work for cutting multiple threads is ac 
complished by means of a notched ring, which is easily 
accessible in front of the spindle bearing. This indexing 
ring is solid, whereas in the previous model it had to be 
made in two pieces because it was inconveniently located 
between the spindle bearings. As a third gear-box is pro- 
vided for obtaining the cutter speeds, the three factors of 
work speeds, thread leads, and cutter speeds can be reg- 





ameter at each end. This fixture 
insures parallelism of straight 
roils, and in the case of concave 
or convex rolls, it insures that 
the high or low point of the 
curve will be in the center of 
the roll. A straight ground bar, 
mounted on the front of the ma- 
chine parallel to the travel of 
the grinding wheel, carries an 
indicator which permits the op- 
erator to check the roll fre- 
quently for parallelism or cam- 
ber. 

A water tank is constructed 
as part of the machine founda- 
tion, with various compartments 
holding 900 gallons of water. 
The channel in the bed also acts 
as a water tank, and has a capa- 
city of 300 gallons, so that the 
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total capacity is 1200 gallons. 


Fig. 1. 


Pratt & Whitney Thread Miller of Improved Design 
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Fig. 2. Cutter-head and Cross-slide of the Thread Miller 


ulated separately. In the previous model, the drive to the 
machine was through a three-step cone pulley, with the 
result that when the belt was changed on the cone pulley, 
the speed of the entire machine was changed. 

A marked improvement in the cutter-head is that the 
gears are heat-treated and run in oil, so that more power is 
available at the cutter. The cutter drive, including the gear- 
box of this unit, is lubricated from a central system. Five 
cutter speeds ranging from 29.3 to 96.2 revolutions per min- 
ute are obtainable. The cross-slide is provided with a pos- 
itive stop for its screw, which enables the operator to re 
turn the cutter to an exact depth for milling a succeeding 
piece of work, after the cutter-slide has been backed out at 
the end of a cut. In the previous machine it was necessary 
to count the number of turns of the handwheel as the cutter 
was backed away, which made possible errors on the part 
of the operator. There is a sufficient travel of the cross- 
slide to accommodate work 10 inches in diameter, cut to a 
depth of 1 9/16 inches. The tailstock has been made heavier, 
and is equipped with a double clamping arrangement. In 
addition to thread-cutting operations, this machine may be 
used for milling keyways, annular grooves, spline shafts, etc. 


CLEVELAND WORM-GEAR REDUCTION 
UNITS 


A new line of type AT worm-gear speed reduction units 
intended for use with direct-connected loads is now being 
introduced on the market by the Cleveland Worm & Gear 
Co., Payne Ave. and E. 40th St., Cleveland, Ohio. These 
drives embody features of the type AH units brought out 
by the same company about two years ago 
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reservoir in the bottom of the housing. One filling of the 
reservoir provides effective lubrication for several months. 

The shaft extensions of the units are provided with key- 
ways for the attachment of flexible couplings. Petcocks for 
determining the oil level, lifting rings for the upper section, 
and tapped and plugged holes for the attachment of water 
cooling coils, are provided. The distances between the worm 
and gear centers and between the shafts and the bottoms 
of the housing, conform to standards established by the com- 
pany, so all types of Cleveland units are interchangeable 





ATKINS POWER HACKSAW BLADES 


Power hacksaw blades made to a new steel formula and 
given a special heat-treatment are being introduced on the 
market by E. C. Atkins & Co., Indianapolis, Ind., under the 
trade name of “Silver Steel.” The teeth of these blades are 
evenly set on each side, milled with round gullets, and ac- 
curately spaced; however, the important feature of the man- 
ufacturing process is the heat-treatment. Each blade gives 
the same amount of service, with small variations and with 
little difference in the time required for the operation from 
the first cut to the last. While the blades cost about five 
times as much as other hacksaw blades of the same specifica- 
tions, they are guaranteed to cut six times as long or six 
times as much material and to cut from 50 to 100 per cent 
more rapidly. The following examples are given by the com- 
pany to substantiate the claims made for the blades: 

At one plant, a “Silver Steel’ blade lasted twelve days 
during Which period the blade was in operation constantly 
and cut high-speed and high-carbon steels 30 per cent of the 
time. At another plant a blade 12 inches long, 1 inch wide, 
0.065 inch thick, and having 10 teeth per inch, was used 
for cutting 2-inch round S.A.E. 3120 steel. The time con- 
sumed in making the various cuts was taken at random in 
order to determine how the blade stood up in actual opera- 
tion. It was found that the time consumed in cutting the 
53rd, 77th, 101st, 127th, 150th, 184th, 204th, 215th, and 230th 
pieces was 1 minute 50 seconds; the 250th, 288th, and 300th 
pieces, 2 minutes no seconds; and the 3llith, 339th, 356th. 
and 400th pieces, 2 minutes 5 seconds. Thus the variation in 
time between the 53rd and 400th pieces was only 15 seconds. 

Eighty pieces of S. A. E. 3120 steel, 4 5/8 inches in diam- 
eter, were cut in a machine equipped with an 18-inch blade 
having six teeth per inch, which was operated at 80 strokes 
per minute. The first piece required 15 minutes for cutting 
off, and tests taken with every ten pieces up to the 80th 
piece showed that the cutting time never exceeded 17 min- 
utes. These hacksaw blades are made in lengths of 12, 14, 
17, and 18 inches; 1 inch wide; 0.065 inch thick; and with 
6 or 10 teeth per inch. 









to accommodate overhung loads. The new 
units are built in a large number of ratios 
from 4 to 1 up to 100 to 1, and in load capa- 
cities of from 1/4 to several hundred horse- 
power. As illustrated, the worm is mounted 
below the worm-gear, but it may also be 
mounted above the gear, in which case the 
unit is known as the type RT. 

A feature of these reduction units is the 
use of tapered roller bearings in the gear- 
shaft mounting. Ball bearings are furnished 
for the worm. The bearing at the inner end 
is of the combined radial and thrust type, 
which is capable of taking thrust in both 
directions, and therefore the worm can be 
rotated in either direction to suit the re- 
quirements. The ball bearing at the outer 
end of the worm-shaft is of the radial type. 
arranged to float in the casing and to ac- 
commodate the lineal expansion of the 
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worm. All bearings and the gearing are 
lubricated by the splash of oil from a large 





Cleveland Worm-gear Reduction Unit for 


Direct-connected Loads 
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AMERICAN SENSITIVE RADIAL 
DRILLING MACHINE 


Spindle speeds up to 2000 revolutions per minute are ob- 
tainable on the “Maxi-Speed” sensitive radial drilling ma- 
chine now being placed on the market in 3-, 3 1/2-, and 4- 
foot sizes by the American Tool Works Co., Cincinnati, Ohio. 
The builder states that the maximum speed is the highest 
ever provided on a machine of this type. 
including 1 


Holes up to and 
inch in diameter can be drilled, and counter- 
boring operations can also be performed. The machine is 
intended for use in operations on such parts as switch- 
boards; electrical, cash-register and sewing-machine parts; 
and automobile chassis, transmission cases, engine frames, 
and accessories. 

Three types of drive are furnished for the machine—a belt 
drive, an adjustable-speed motor drive, and a constant-speed 
motor drive. With a belt drive, the machine is equipped 
with a four-step cone pulley, as shown in Fig. 1. The driv- 
ing belt is supplemented by a belt that delivers the power 
from the cone-pulley shaft to the vertical belt that drives 
the arm shaft. Eight spindle speeds ranging from 400 to 
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Fig. 1. American Sensitive Radial Drilling Machine which may be 
run at Spindle Speeds up to 2000 Revolutions per Minute 


2000 revolutions minute available with 
of drive. 

On the motor-driven machines, the motor is mounted on 
the radial arm, and the only belt used is one that drives the 
head. Fig. 2 illustrates the adjustable-speed motor drive, 
which is designed exclusively for direct-current motors. The 
motor is of three horsepower capacity, and has a wide range 
of speeds, from 500 to 2000 revolutions per minute, the num- 
ber of speeds depending upon the controller. The motor is 
connected to the horizontal driving shaft by means of a 
flexible coupling which safeguards both the electrical and 
mechanical equipment from shocks incident to starting and 
reversing the machine. 

The constant-speed motor drive consists of a three-horse- 
power squirrel-cage alternating-current motor, mounted on 
the radial arm as shown in Fig. 3, and connected to a six- 
speed gear-box which is interposed between the motor and 
the horizontal driving shaft. The gear-box is of the tumbler 
type, and provides speeds of from 500 to 2000 revolutions 
per minute. A friction is automatically disengaged when 
the tumbler lever is raised to disengage the gears, and re- 
engaged when the gears are thrown into mesh. This ar- 
rangement permits the gears to slow down during the chang- 
ing of speeds so that the engagement of gears is accom- 
plished practically instantaneously and without undue shock. 


per are this type 
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Fig. 2. Adjustable-speed Direct-current Motor Drive 


The friction also provides a yielding member in the drive, 
which protects the electrical and mechanical transmission 
against sudden shocks. 

All operating levers are placed on the head, for the con- 
venience of the operator. The feed-lever is located directly 
in front of the operator on the right-hand side of the head, 
where it will not interfere with the work. The feed-lever 
is of the ratchet type, and when placed in the vertical posi- 
tion it is automatically disengaged from the rack-pinion 
shaft. Then the spindle can be adjusted quickly up or down 
by means of a handwheel on the end of the rack-pinion 
shaft, this feature being handy for moving the drill rapidly 
to and from the work. The tapping attachment lever through 
which the spindle is started, stopped, and reversed, is lo- 
cated on the left-hand side of the head. Power is trans- 
mitted to the spindle through hardened and lapped multiple- 
disk clutches, which are operated by imparting only a slight 
movement to the control lever. To obtain a quick response 
of the spindle to the movements of the control lever, a brake 
is incorporated inside the head which automatically acts 
on the spindle driving pulley when the lever is thrown into 
the neutral position. This brake stops the spindle quickly 
and relieves the clutches of the necessity of overcoming the 
momentum of moving parts. 

In addition to the sensitive or lever feed, the machine is 
equipped with a power-feed mechanism. Three rates of 
power feed are provided, namely, 0.003, 0.006, and 0.010 inch 
per spindle revolution. The feeds are obtained through a 
small gear unit fully enclosed in the head, which receives 
power from the spindle. A direct-reading dial on the front 
of the head indicates the feed rates, and by bringing to a 
fixed pointer, any feed rate marked on the dial, the feed is 
automatically engaged. This sensitive drilling machine is 
equipped with the standard base, column, and adjustable 




















Fig. 3. Constant-speed Alternating-current Motor Drive 
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rm construction used in the triple-purpose geared radial 
drilling machine built by this company. 

Different styles of tables may be supplied to suit the work. 
There is a separate round pedestal table which may be 
revolved On a vertical axis; a box table that can be swung 
syound the column out of the way when it is desired to 
place work on the basa; a box table that can be swiveled 
about a horizontal axis by means of worm-gearing; a plain 
box table; and a universal table. The 3-foot machine weighs 
about 3200 pounds; the 3 1/2-foot machine, 3400 pounds; 
and the 4-foot machine, 3600 pounds. 


. 


HISEY FLOOR GRINDER 

A five-horsepower grinder designed to be equipped with 
two wheels, 18 inches in diameter by 3 inches face width, is a 
recent development of the Hisey-Wolf Machine Co., Cincin- 
nati, Ohio. Under continuous use, the motor is guaranteed 
not to exceed a temperature of 40 degrees C. It is said to 
withstand a momentary overload up to 10 horsepower, a 50 
per cent overload for one hour, and a 25 per cent overload 
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Hisey Grinder equipped with Automatic and Self-resetting Starter 


for longer periods, without any appreciable change in tem- 
perature. One of the features is an automatic starter which 
throws the current on and off and insures motor protection 
at all times. The operating button is located on the front of 
the machine, and the switch proper is enclosed in the base. 

The wheel guards are of a one-piece construction, and are 
provided with exhaust pipe connections and hinged doors 
which permit quick access to the wheels. As the wheels 
wear, the guards can be adjusted back so as to keep the 
periphery of the grinding wheel in close proximity to the 
opening of the guards, giving maximum working space for 
the operator. A spark and chip breaker fitted to the top of 
each guard is readily adjustable by means of a winged nut. 
The spindle is 21/2 inches in diameter and the wheels are 
mounted directly on it. The grinding rests are adjustable, 
and can be removed. The weight of this machine is about 
1100 pounds. 


VICTOR COLLAPSIBLE REAMER AND TAP 


The machining and tapping of seats in gate valve bodies 
are usually slow and expensive operations because of the 
thread diameter of the seats being larger than the pipe 
ends of the valve body. Such a construction prevents the 
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Fig. 1. Victor Collapsible Counterbore and Reamer designed for 


machining Gate Valves 
use of a tap for cutting the thread for the seat ring. To 
permit these operations to be accomplished in an accurate 
and economical manner, the Landis Machine Co., Victor 
Plant, Waynesboro, Pa., has recently developed two collap- 
sible tools, which can be easily inserted through the pipe 
ends of the valve body and then expanded to suit. 

One of the tools is fitted with plain cutters for reaming 
and counterboring the seat, and the other with chasers for 
tapping the seat. From the illustrations, it will be seen 
that the cutters and chasers are of double form, so as to 
permit machining and tapping both seats at the same set-up. 
An adjustment of approximately 1/16 inch, either over or 
under size, is provided for machining as tight or loose a fit 
as may be required and to compensate for cutter wear. 

In performing an operation, the tool with the reaming and 
counterboring cutters is inserted first, and by throwing over 
the operating handle, the cutters are expanded into the 
proper radial position. The seat on the far side of the valve 
is first reamed, and counterbored if necessary, and then by 
drawing back the turret without reversing the machine, the 
forward seat is similarly machined with the opposite ends 
of the cutters. When this operation has been completed, 
the tool is collapsed by means of the operating handle, and 
withdrawn. The second tool fitted with the chasers is next 
similarly inserted, and the seat on the far side of the valve 
tapped first. As the tap is collapsed by means of the handle 
at the completion of the thread, it is unnecessary to back 
the tap off the thread. The machine is reversed for tapping 
the forward seat, and the opposite énds of the chasers are 
used. Angle-seat valves can be handled by swiveling the 
valve body in a holding fixture. Standard taps have been 
developed for all sizes of valve bodies from 2 to 8 inches. 

















Fig. 2. Close-up View of the Threading Operation which shows the 
Double Form of the Cutters 























Fig. 1. Springfield Lathe designed for Use in Tool-rooms and 


Manufacturing Departments 


SPRINGFIELD LATHE 


An addition to the line of tool-room and manufacturing 
lathes has recently been placed on the market by the Spring- 
field Machine Tool Co., 631 Southern Ave., Springfield, Ohio. 
This machine is built with a single-pulley drive, as shown 


in Fig. 1, or with an individual motor drive, as illustrated 
in Fig. 2. In the latter case, the motor is contained in a 


housing cast integral with the pedestal at the headstock end 
of the bed. 

The motor is carried on a pivoted base, which may be ad- 
justed to obtain the desired belt tension, the adjustment 
being made through a screw within the hinged door at the 
back of the motor housing. The driving pulley runs loose 
on a wick-oiled bronze bearing, and is equipped with a 
Carlyle-Johnson friction clutch for transmitting power to 
the geared head. Either an alternating- or a direct-current 
motor and a push-button control may be employed. 

Twelve spindle speeds in geometrical progression are ob- 
tained by means of fourteen gears in the headstock. All 
journals in this head, with the exception of the main spin- 
dle journal, are equipped with radial ball bearings, and 
thrusts are taken by ball bearings. The headstock is oil- 
tight so that all gears may run in a bath of oil, while the 
spindle journals are equipped with sight-feed oilers. Oper- 
ation of the friction clutch on the driving pulley of belt- 
driven machines may be accomplished through the handle 
at the right-hand side of the apron or through an overhead 
push-rod. This clutch pulley is arranged with a self-oiling 
device that only needs to be supplied with oil once a week. 
A friction device permits stopping the lathe instantly. 

















Fig. 2. 


Motor-driven Lathe with Motor enclosed in Housing cast 
integral with the Headstock Pedestal 
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The gear-box is a new feature for a lathe built by the 
Springfield Machine Tool Co. It provides thirty-six feed 
changes for cutting threads from 1 to 56 threads per inci, 
including pipe threads of 11 1/2 and 27 threads per inch 
Feeds ranging from 1 inch per 5 1/2 spindle revolutions to 
1 inch per 308 spindle revolutions are obtainable. All gears 
in the feed-box are steel drop-forgings. At the left-hand end 
of the machine there is a housing which encloses chang: 
gears used in cutting the pipe threads mentioned. Trans 
posing gears may also be used in this case to change the 
feeds from the English to the metric system. This machine 
is built in 14-, 16-, 18-, and 20-inch sizes. 


TWIST-DRILL POINT GRINDER 


A machine for sharpening the points of twist drills hay 
ing right-hand spiral flutes and two lips is being placed on 
the market by the Union Twist Drill Co., Athol, Mass. This 
machine is designed to grind the cutting point of drills with 
the lips equal in.length and with the chisel point coming 

















Drill Point Grinding Machine built by the Union Twist Drill Co. 


in the center of the drill. It is made in two sizes—the No. 2, 
intended for drills from 1/4 to 3/4 inch, inclusive, and the 
No. 3, for drills from 5/8 to 2 inches, inclusive. 

The drill is held by a two-jaw chuck A, which is operated 
by handle B. A rapid movement is given to the chuck jaws 
so as to reduce the time required for chucking the work as 
much as possible. The chuck jaws are adjustable laterally 
tc give the same clearance angle for drills of different diam- 
eters, a graduated plate on the upper jaw showing the set- 
ting for the different diameters. Various clearance angles 
are obtained by adjusting the jaws vertically. When assem- 
bled, the machine is adjusted to give a clearance angle of 
12 degrees, which has been found satisfactory for general 
work. The chuck spindle has a rotary movement of about 
110 degrees, which can be-varied by adjusting screws. 

The work-spindle is carried in a housing that is adjustable 
to give various included angles of the drill points, ranging 
from 90 to 118 degrees. When it is assembled, the machine 
is set to give a 118-degree included angle of the point. The 
work-spindle is carried by a slide operated through a hand- 
lever C, which moves the point of the drill across the face 
ot the grinding wheel. This slide travels on hardened and 
ground roller bearings. 
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The grinding wheel is of the ring type, 8 inches in diam- 
eter, and is held by means of a flange which is clamped to 
the end of the wheel-spindle. There is an adjustment of 4 
inches to compensate for wear of the wheel and to enable 
the wheel to be moved to the correct position in relation 
to the drill. A graduated collar D on the adjusting screw 
provides a means for moving the wheel into the same posi- 
tion for grinding both lips of a drill. A pump and tank, 
with suitable piping, are provided to supply a sufficient flow 
of water to the wheel, and the machine is equipped with 
adequate water or splash guards. A diamond-holder is 
clamped in the chuck jaws in the same manner as the drill, 
for truing the wheel when necessary. This method of truing 
insures that the cutting face of the wheel will be parallel 
with the travel of the drills when they are held in the chuck. 
The No. 2 machine weighs about 1580 pounds, and the No. 3 
machine, 1850 pounds. 


RYERSON HIGH-SPEED FRICTION SAW 


Friction saws built in the past by Joseph T. Ryerson & 
Son, Inc., 16th and Rockwell Sts., Chicago, Ill., have been 
used mostly in plants where a large quantity of steel is 

















Ryerson High-speed Friction Saw for cutting Small-sized Stock 


cut. To meet the requirements of all shops where the smaller 
bars, structural shapes, and pipe must be cut for fabrication, 
this company has recently brought out a No. 0 high-speed 
friction saw which occupies a floor space of only 28 1/2 by 
36 inches. 

This saw is small enough so that it can be easily moved 
about the shop, and it has a capacity for cutting 8-inch, 
25 1/2-pound I-beams, 8-inch channel irons, 4-inch pipe, 1 1/2- 
inch round bars and 11/4-inch square bars. I-beams of the 
size mentioned are cut in a fraction over 1 minute, and 1 1/2- 
inch round bars, in about 1/4 minute. 

The saw operates on the same principle as the larger sizes, 
and is said to give a true cut without distortion. The blades 
are 241/2 inches long by 1/4 inch wide, and are mounted 
directly on a 10-horsepower ball-bearing high-torque motor, 
built especially for friction-saw duty. Feeding of the blade 
through the stock is accomplished by hand. The blade may 
be water-cooled if desired; however, on the smaller sizes of 
work, the saw can be operated satisfactorily without using 
water. 
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Automatic Belt Contactor manufactured by the T. B. Wood’s Sons Co 


U. G. AUTOMATIC BELT CONTACTOR 

Tractive effort in pulley drives is increased by wrapping 
the belt around the pulleys to increase the arc of contact, and 
not by setting up heavy and destructive initial belt tension. 
The U. G. automatic contactor for belt drives, now being 
placed on the market by the T. B. Wood’s Sons Co., Cham- 
bersburg, Pa., is designed to give an increased are of contact 
and a reduction in belt tension. There is a constant tension 
on the slack side of the belt that is not more than one-half 
the tension of an open belt at work. This constant tension 
maintained on the slack side as the load increases or de- 
creases is the result of the pulley and arm design and the 
proportioning of the weight. The contactor pulley automati- 
cally swings against the belt between the driving and the 
driven pulley, as illustrated. 

It is stated that short-center drives often considered im- 
possible, and ratios of pulley diameters said to be impracti- 
cable, may be used by the aid of this contactor; that the 
contactor saves belting, because the amount required for a 
crive is much less than with an open-belt drive; that it saves 
floor space by permitting the setting of the motor pulley 
close to the driven pulley; that it saves bearings by reducing 
the belt tension and therefore the bearing strain and fric- 
tion; that it saves motor costs by permitting the use of high- 
speed motors; and that it saves power by reducing the bear- 
ing strains and increasing the are of contact. 


ROSS WHEEL-TRUING TOOL 


A wheel-truing tool that is claimed to produce a finish 
equal to that obtained with a diamond, and yet effect non- 
diamond dressing economies, has been brought out by the 
Ross Mfg. Co., Cleveland, Ohio. The tool as made at present 
is applicable to Norton 6-, 10-, 14-, and 16-inch, and type B 
model 81 machines; Landis 6-, 10-, 14-, 16-inch machines; and 
Brown & Sharpe 10-, 11-, and 12-inch machines. Additional 

















Ross Truing Tool for Grinding Wheels 
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models are being developed for machines used for grinding 
crankshafts, camshafts, axles, and similar parts. 

The main point of difference between this “Super” tool, as it 
is called, and others of the Ross line, is the use of an abrasive 
wheel for the cutting medium instead of a steel barrel or 
disks. The abrasive wheel is 5 inches in diameter and 11/4 
inches wide. It operates against the grinding wheel at an 
angle of 10 degrees, and is held in this position by a set- 
screw which engages an aligning slot in the holder shank. 
This angle and the special composition of the abrasive wheel 
are said to result in the removal of a loaded grinding wheel 
surface without blunting the fresh grains underneath it, and 
thus to insure maximum production per dressing of a wheel. 

The bracket of the tool is clamped to the table of the grind- 
ing machine. The shank of the wheel-holder sets into the 
bracket at right angles to it, and is held in position by two 
ecap-screws. A steadyrest screw passes through the wheel- 
holder and bears against the grinder table to prevent vibra- 
tion. The unit is used in the same manner as other dressers, 
but less care is needed than with a diamond dresser. 


UNIVERSAL SHAPER TABLE 


An Averbeck universal table, designed to meet the needs 
of the tool-room, has been developed by the Steel Products 
Engineering Co., Springfield, Ohio, for application to the 20- 
and 24-inch shapers built by this company. The table is 
supported for the full length by a heavy trunnion cast in- 
tegral with the apron, as shown in the illustration. A 
graduated plate A indicates the swivel setting of the table, 
the setting being obtained by applying a crank to shaft B 
which actuates worm-gearing. Four clamping studs C are 
used to maintain the setting. 

The table has two working surfaces, generous in size, one 
of the tops being solid, as on the ordinary shaper table, 
while the other top D is of a tilting type, set well within a 
rigid body. There is a movement of 16 degrees above or 
below center for top D, and it is graduated on one side to 
enable accurate settings to be made in this direction. Posi- 
tioning of this top is. obtained by means of a screw and 
sliding block, operated by applying a crank to shaft E. It 
is locked in any desired setting by means of two clamping 
bolts F which pass through the table near each end and 
provide the required rigidity. 

Another feature of this table is the 
it in the two horizontal positions. This is accomplished by 
using a hardened and ground locating plug G, which is 
mounted in the swiveling frame. The plug passes through 


method of locating 

















Universal Table designed for Use on Averbeck Shapers 
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the apron to permit quick settings, and prevents any in- 
accuracy, such as is frequently caused by chips or other 
foreign matter lodging on an open locating block. The apron 
and other members are generously proportioned to eliminate 
the need for an outer support. 


TAYLOR & FENN POWER SPRING |PRESS 

Several types of foot-operated, uniform-blow spring presses 
built by the Taylor & Fenn Co., Hartford, Conn., were de- 
scribed in April MACHINERY. 
brought out a power- 
operated = spring 
press of the design 
here illustrated. As 
with the other types, 
this press delivers a 
uniform blow, re- 
gardless of the thick- 
ness of the work. 
The blow is con- 
trolled entirely by 
springs, which are 
readily set to give 
a blow of any pres- 
sure. Set-ups are 
easy, because there 
are no fine adjust- 
ments. The machine 
is intended for the 
lighter classes of 
work, such as are 
performed on drop- 
hammers and ordin- 
ary power presses. 

A safety clutch is 
provided to make 
the machine stop 
automatically after 
each stroke, even if 
the operator contin- 
ues to hold down the 
treadle; however, 
the press can also 
be set to give a 
complete blow when 
desired. The _ illus- 
tration shows the No. 12 single-acting press, but the same 
machine can be furnished with a double action, which per- 
mits holding two or more pieces together when staking. 
riveting, embossing, or similar work is being done. The 
possibility of adjusting the pressure constitutes an important 
feature of the press. A few of the important dimensions 
are as follows: Stroke, 3 1/4 inches; maximum distance from 
bed to ram, 71/4 inches; diameter of hole in ram, 3/4 inch: 
depth of throat, 4 inches; size of bedplate, 12 by 5 inches: 
end weight, about 550 pounds. 


The same company has now 
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Taylor & Fenn Power-operated Spring Press 


BAKER DOUBLE-SPINDLE DRILLING AND 
BORING MACHINE 


A No. 125 single-purpose drilling and boring machine 
equipped with two spindles has recently been brought out 
by Baker Bros., Inec., Toledo, Ohio. It is built with a self- 
contained motor drive only, and with a fixed center distance 
between the two spindles. This center distance is 91/2 
inches on the standard machine, but can be altered within 
the limits of the machine. A plain table may be used for 
such work as connecting-rods, brackets, etc., or a circular 
indexing table for consecutive operations such as rough- and 
finish-boring or drilling and reaming. The spindles can be 
adapted to drive multiple heads, provided with a stop for 
facing accurately to a predetermined depth and equipped 
with other Baker attachments. It has ample capacity for 
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driving high-speed drills up to 13/4 inches in both spindles, 
to the limit of their efficiency in steel. 

The drive is direct-geared from the motor, the gears being 
made of alloy steel and hardened. As the machine is essen- 
tially production equipment, one speed and one feed are 
furnished. In the speed gear train, the crown gears on the 
pindle are readily remevable, and the speed of either spindle 
can thus be changed independently of the other. This ar- 
rangement permits the use of tools of different diameters in 
the two spindles, and the proper ratio of speed between 
drilling and reaming operations, or roughing and finishing 
operations. The ratio of the drive from the motor can 
be readily changed to alter the speed of both spindles. 


also 
Slip 
change-gears are provided for the feed train, and these, in 























Baker Single-purpose Drilling and Boring Machine equipped with 
Two Spindles ‘ 


combination with single-, double-, or triple-lead worm-gears, 
give a range of feeds beyond ordinary requirements. 

The spindles are slotted across the end for driving heavy 
boring and facing tools; they are fitted with a cross drift 
for holding heavy tools, and provided with a hollow set- 
screw to prevent light tools from dropping out. All controls 
are located in the most logical position to minimize effort 
on the part of the operator. The feed is engaged by means 
ot the Baker patented foot-treadle, leaving both hands of the 
operator available for chucking the work. 
of the feed is accomplished by means of an 
on the quill, the spindles being returned by 
after the disengagement. The weight of this machine fur- 
nished with a plain table and a 7 1/2-horsepower motor is 
about 4200 pounds. 


Disengagement 
adjustable trip 
counterweights 


“LITTLE GIANT HICYCLE” PORTABLE 
ELECTRIC TOOLS 
The advantages claimed for a new line of portable alter- 


nating-current electric tools recently developed by the Chi- 
cago Pneumatic Tool Co., 6 E. 44th St., New York City, are 
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high power, light weight, and durability A and 


grinder of this line are shown in the accompanying illustra 
tion. It is out that the induction motor, which 
operates on two- or three-phase alternating current, requires 


reamer 
pointed 


less attention than an equivalent direct-current motor, large- 
ly due to the absence of a commutator and brushes, as well 
as to the more constant speed. The secondary element, usu 
ally the rotor in the induction motor, cannot be burned out, 
both the and field the 


current motor are subject to this damage. 


whereas armature coils of direct- 

These advantages also apply to the smaller induction mo 
tors used in portable electric tools. However, their chief 
drawback in such tools, as pointed out by the Chicago Pneu- 
matic Tool Co., has been that on the standard power lines, 
where 60-cycle available, the maximum 


speed with a two-pole motor is 3600 revolutions per minute, 


current is rotor 
whereas much higher speeds are common with direct-current 
tools. This drawback of the induction motor has been over- 
come in the new “Hicyele” tools. 

“The 
veloped under load by any portable tool with a given size of 
that the 


been applied) depends upon the speed under load and is in 


Quoting the manufacturer of these tools: power de- 


armature (assuming best design of winding has 


almost direct proportion to the speed. For instance, assume 
that a drill or grinder of a given size has an armature speed, 
without of minute full 
lead speed of 4800 revolutions per minute. If by any means 


load, 11,000 revolutions per and a 
the speed at full load can be increased to 9600 revolutions 
per the of the The 
limiting speed series-wound motor is, 
of course, the free speed, and in the case of a drill or grinder 


minute, power tool would be doubled. 


in a direct-current 
of said given size of armature, this could not be safely in 
creased to the extent required to give a loaded speed of 9600 
revolutions minute. 

“Now let the 


type tool with all of its inherent advantages. 


per 
alternating-current induction 
At 60 eyeles 
the maximum speed is 3600 revolutions per minute (with a 
At 
motor will be 10,800 revolutions per minute, and at full load, 


us consider 


two-pole motor.) 180 ecyeles the speed of the two-pole 
the speed will drop approximately 8 per cent, giving a speed 
of 9936 revolutions per minute. It will readily be seen that 
while the free speed of the 180-cycle tool is no higher than 
the drill or grinder of the size in mind in making this com- 
parison, the loaded speed is more than double, so that more 
than twice the power will be developed with the same size 
rotor or armature. As compared with the 60-cycle induction 
motor, practically three times the power will be developed.” 

To operate the “Hicycle” tools, a special generator is re- 
quired to 180-eyele, 220-volt, current, 


furnish three-phase 

















Reamer and Grinder 


‘Little Giant Hicycle’’ 
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which has been ad- 
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opted as standard. 
This frequency lends 
itself well to a 60- 
eycle induction mo- 
tor drive, being a 
multiple of 60 cycles, 
so that  direct-con- 








the greater number 
of flutes increases 
the cutting efficiency 
of the tools, length- 
ens their life, and 





eliminates chatter. 
There is_ sufficient 




















nected generator 
sets can be supplied 


bearings throughout. 


economically. Maintenance costs 
because of the advantages mentioned and the use of ball 


OLSON INDICATING SNAP GAGE 


A new type of indicating snap gage has recently been 
placed on the market by the Olson Tool & Mfg. Co., 6545 
Carnegie Ave., Cleveland, Ohio. 
dial indicator mounted in such a position that it meets the 
line of vision at any angle at which the gage may be used. 





























































Olson Indicating Snap Gage 


“RED-LINE” EXPAN- 
SION REAMERS 


“The principal feature of 
the “Red-Line’”’ expansion 
reamers manufactured by the 
Modern Reamer _ Snecialty 
Co., Millersburg, Pa., is the 
large number of flutes pro- 
vided. The number of flutes 
ranges from six on the small 
sizes to thirty or more on the 
large sizes, the reamers be- 
ing made in many different 
sizes from 1/4 to 3 inches in 
diameter. It is claimed that 











‘Red Line’’ Piston-pin Expansion Reamer 


reduced materially 


On this gage there is a 


Theconstruction may 
be clearly seen in the 
accompanying _illus- 
tration. With a gage 
of this type, an oper- 
ator can readily de- 
termine just when 
to stop removing 
metal from a part, 
as the gage mea- 
sures the amount 
left to be removed. 

A slight pressureis 
applied on the push- 
button located below 
the indicator, to raise 
the movable anvil 
before the gage is 
applied to the work, 
this feature elimin- 
ating wear on both 
the movable and the 
fixed anvils. Move- 
ments are transmit- 
ted from the mov- 
able anvil to the in- 
dicator by means of 
a lever having a 
ratio of 10 to 1. The 


dial reads to 0.0001 inch. Each size of gage has a range of 
1/2 inch, the adjustment being made by moving the lower 
anvil. The latter is provided with an elevating screw and 
a positive locking device. The gage can be forced 0.0001 
inch over or under the size it is set for and, consequently, 
an operator of ordinary skill is able to make close measure- 
ments. This gage is made in sizes up to 18 inches. 


space between the 
flutes to afford am- 
ple chip clearance. 


Another advantage claimed for these reamers is that the 
method of expansion insures accuracy of the settings. As 
will be seen from the accompanying illustration, the flutes 


are helical. 


COMBINATION SHEAR, ROD-CUTTER AND 


PUNCH 


The latest addition to the line of hand-operated tools man- 
ufactured by the Bench Machine Tool Co., 220 N. 13th St., 
Philadelphia, Pa., comprises the No. 3 combination shear, 


rod-cutter and punch 
here illustrated. This 
device is designed to 
be mounted on a low 
bench, although a 
stand can be furnish- 
ed or a truck, if the 
tool is to be portable. 
It has a capacity for 
cutting flat bars up to 
5/16 by 2 1/2 inches, 
and square or round 
bars up to 5/8 inch, 
while holes up to 3/8 
inch can be punched 
in 3/16-inch steel 
plate. The throat of 
the punch is 2 inches 
deep. In operation, the 
work is simply placed 
in the device and the 
handle pulled, a length 
gage permitting repe- 
tition work to be per- 
formed within close 
limits. 

The cam action and 
leverage construction 

















Combinat’on Shear, Rod-cutter and Punch 
made by the Bench Machine Tool Co. 


make the machine easily operated with but one pull of the 
handle for cutting each piece of stock or punching each 
hole. The shear and punch are placed at the front for ac- 
eessibility. All bar dies are interchangeable, so as to readily 
permit cutting various bar sections and structural shapes. 
These dies are so arranged that they confine the metal and 


eliminate distortion; 


hence the ends are cut clean and 


square. The dies and shear 











blades are made of a special 
alloy tool steel, hardened and 
ground, and all other steel 
parts are hardened. 


QUICK-ACTING 
CLAMP 


A clamp that may be used 
for a large variety of purposes 
is now manufactured by the 
Practical Die & Specialty Mfg. 
Co., 2614-24 W. 48th St., Chi- 
cago, Ill. From the accompany- 








Clamp manufactured by the Practical Die & Specialty Mfg. Co. 


ing illustration it may be seen 
that the construction consists 
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Another feature is that renew- 
able liners of a special steel are 
fitted into the cylinders so that 
the cylinder case proper never 
wears out. It is said that this 
construction also makes it prac- 
tically impossible for a cylinder 
to become dented or for a piston 
to stick. There is a space be- 
tween the cylinder liner and 
cylinder case walls that also 
prevents sticking of the piston. 
The crankpins are fitted with a 
sleeve which is held stationary 
on the ecrankpin, so that all 
wear takes place on the sleeve. 








Ingersoll-Rand Pneumatic Drill equipped with a Speed Governor 


primarily of two hinged jaws, each of which is made up of 
two steel drop-forgings that are reinforced at the gripping 
ends by a piece rivetted between them. To each jaw there 
is attached a screw arranged to swivel and to pass through 
a swivel nut in the back end of the opposite jaw. Both nuts 
are of an ingenious construction that permits them to firmly 
grip the threads of the screws when it is desired to tighten 
the jaws on parts, or to clear the screw threads when it is 
desired to release the clamp from the parts. When the nuts 
clear the threads, they can be quickly slipped along them 
for opening or closing the jaws. The clamp is manufactured 
in three sizes. 


HOERL FRICTION CLUTCHES 


A new line of Raybestos-covered friction clutches is being 
introduced to the trade by the Wolf Co., Chambersburg, Pa. 
These ‘“Hoerl” clutches may be made as a coupling or with 
& sleeve for a pulley. They are carried in stock in different 
sizes having a rating of from 4 to 30 horsepower at 100 rev- 
olutions per minute, and are made to order in additional 
sizes up to one having a capacity for transmitting 700 horse- 
power at 100 revolutions per minute. The design of these 
couplings is simple; they are composed of only eight parts, 
consisting of two rings, two levers, a shell, a cone, a collar, 
and a plate. 

The clutch is engaged by sliding the cone along the shaft, 
which causes the levers to force the Raybestos-covered rings 
against the inside of the shell rim. Engagement can be ac- 
complished gradually or quickly, and a clean-cut release is 
obtained as soon as the lever is operated for disengagement. 
This release is obtained regardless of the speed of operation, 
because the action of the levers and the cone pulls the rings 
away from the shell. All parts of the clutch are readily 
accessible after removing a set collar. A considerably larger 
friction surface is provided on the clutches than is neces- 
sary to develop the rated horsepower. This design naturally 
reduces the friction per square inch and gives the clutch a 
longer life. As all points of the friction surface are equi- 
distant from the, center of the clutch, the wear on the lining 
is uniform. When adjustment is needed, a slight turn of 
two screws gives the desired result. The outside diameter 
of the 4-horsepower clutch is 6 3/4 inches, and that of the 
700-horsepower coupling, 51 3/8 inches. 





INGERSOLL-RAND PNEUMATIC DRILLS 


One of the main features of a new line of four-cylinder 
pneumatic drills recently brought out by the Ingersoll-Rand 
Co., 11 Broadway, New York City, is the provision of a speed 
sovernor that automatically prevents “racing” the drill 
beyond a safe working speed. The governor also saves on 
air consumption, reduces wear and tear of the drills, and 
avoids burning taps and reamers. These drills are made 
both in reversible and non-reversible styles. 





This sleeve can also be replaced 
when it becomes worn. Lubrica- 
tion of the crankpins is accomplished from the inside, as 
well as from the outside, holes being drilled through the 
cranks, as in automobile engines. 

The main valve is air-balanced so as to avoid wear on 
the bushing, and it is timed by gears. The gearing is of the 
helical type, the crank pinion being renewable independently 
cf the crank. Solid-end connecting-rods are used. The com- 
plete crankshaft, with the pistons and connecting-rods, can 
be assembled outside of the case and inserted as a unit. 


LUEHRS DRILLING AND TAPPING 
MACHINE 


A semi-automatic machine recently developed by the 
Luehrs Co., 118 St. Clair Ave., N.E., Cleveland, Ohio, is 
shown in the accompanying illustration tooled up for drill- 
ing, counterboring, and tapping gas-stove cocks. The ma- 
chine may also be used for performing operations on a large 
variety of iron, steel, brass, or aluminum pieces. It is 
equipped with two independent motor-driven drill spindles 
and two tap spindles. A twelve-sided turret, which revolves 
on a horizontal axis, carries twenty-four jigs for holding the 

















Luehrs Semi-automatic Machine designed for Drilling, Tapping, and 
Similar Operations 
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work. Mounted above the turret is a work hopper which 
supplies two chutes, one on each side of the turret. The 
operator stands directly in front of the machine, and uses 
both hands to take pieces of work from each feed-chute and 
place them in the jigs as the jigs are fed past the chutes. 

The turret is indexed by a continuously revolving screw 
on the main feed-shaft, which operates on pins secured to 
the face of the index-plate, the latter being keyed to the 
turret shaft. The main feed-shaft also carries a face-cam, 
which actuates a lever to insert and withdraw a locking pin 
that seats in hardened and ground bushings in the periphery 
of the index-plate. The locking pin is withdrawn to permit 
the turret to revolve from one position to the next, and then 
reseated to hold the turret firmly while the tools are operat- 
ing. The work is automatically clamped in the jigs for the 
eperation, and is again automatically released after it has 
been performed. 

The main driving motor is of 3/4 horsepower capacity, 
and runs at 1800 revolutions per minute. It is mounted on 
a tripod bolted to one side of the machine and transmits its 
power through a flexible coupling to the main driving shaft. 
This motor is controlled by means of a push-button, which 
operates through a “Thermaload” starter. The main driving 
motor operates the two tap spindles through bevel 
gears, while the drill spindles are driven by individual 1/4- 
horsepower motors running at 3600 revolutions per minute. 
The reciprocating motion of the drill and tap spindles is 
obtained through a double-faced cam which operates a set 
of rocker arms. Each drill-spindle motor carries a flywheel 
to supply the additional energy required when a counter- 
bore is taking its maximum cut. 

The chief feature of the machine is that the main trame, 
turret, drilling and tapping sub-assemblies, oil guards, 
hopper, and chip-pan are all built up of steel plates and 
structural bars, welded together electrically. There is al- 
most an entire absence of castings in the construction. 


also 


MICRO DOUBLE-HEAD ALIGNING 
GRINDER 


A model EG double-head machine has recently been devel- 
oped by the Micro Machine Co., Bettendorf, Iowa, for grind- 
ing parts where the alignment of holes is of particular im- 
portance. This machine will also face-grind work at right 
angles to the bore. The maximum length of work that can 
be mounted in the machine is 5 feet 6 inches, and on work 
of this length, bearings may be ground 6 inches deep. As 
the length of the work decreases, the grinding depth can be 
increased at either end by changing the length of the spin- 
dle. Thus, if the work is 4 feet 6 inches long, spindles can 
be furnished to grind 12 inches deep at either end. The 
diameter of holes in all from 1 1/8 to 15 
inches. 

Work-holding angle-plates with independent. vertical ad- 
justments are provided. They are mounted on a cross-slide 
sub-plate which is equipped with a graduated feed-screw and 
a taper take-up gib. The entire fixture and sub-plate are 
mounted on the main table. Quick start and stop controls 
are furnished, and these can be operated from either end 
of the machine. There are five table feeds to suit various 
depths of cut and hand and rapid-power feeds. 

The headstock main bearings can be operated independent- 
ly of each other. They are controlled by a friction clutch 
through an operating lever, conveniently located on the 
front of the machine, and are equipped with handwheels to 
permit quick centering. Eccentric feeds, fine or coarse, may 
be operated while the main bearing is running. 

The machine may be used either for wet or dry grinding. 
All units are equipped with either force-feed or grease-gun 
lubrication. The machine embodies the same features as 
the single headstock machines built by this company. It 


cases Can vary 


occupies a floor space of 5 feet 9 inches by 13 feet 3 inches, ’ 


and weighs about 13,000 pounds, less the motor. 
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GEAR RESEARCH 


In a letter to the editor, Otto M. Burkhardt, research 
manager of the Society of Automotive Engineers, points out 
the desirability of cooperation between the special research 
committee on gears of the American Society of Mechanical 
Engineers, and the Society of Automotive Engineers, with 
a view to solving certain problems connected with gearing, 
for which the gear testing machine built under the auspices 
of the committee mentioned would be suitable. In this con- 
nection, Mr. Burkhardt points out that American automo. 
biles, if kept in good repair, compare in quiet running very 
favorably with most European cars. This reputation has 
been acquired against considerable odds, such as the abun- 
dance of well-trained mechanics that are at the command 
of the European manufacturer. Such a state of affairs can 
be considered as a recompense for the painstaking develop- 
ment of our production methods. Accurate machining is 
particularly superior to hand finish in the case of gears. 
Therefore, every effort should be made by American automo- 
bile engineers to study all phases of gearing in an effort to 
find further improvements. 

To obtain satisfactory gears, many conditions must be 
observed. For instance, the tooth flanks must be kept ac- 
curate within very narrow limits. Instruments for measur 
ing and graphically recording various kinds of errors have 
been devised and are in use. However, they do not always 
bring unqualified success. They serve to reveal certain 
classes of errors which have been found the greatest offend- 
ers from the viewpoint of noise, but as a rule the measuring 
instruments in common use give no information on the ef- 
fect of errors on shocks, strength, uniformity of motion, and 
the length of life of gears. 

It is an established fact that at about 1000 feet per min- 
ute pitch velocity, gears whose inaccuracies of spacing do 
not exceed 0.001 inch will carry twice the load of those hav- 
ing inaccuracies of spacing of 0.006 inch. It is very doubt- 
ful if any consideration has been given to this fact during 
the later developments in transmission gearing. For in- 
stance, in many cases some improvement has been obtained 
by merely grinding the constant-mesh gears; for this reason, 
the low and intermediate gears are left as they come from 
the heat-treatment department. This is a good practical 
solution, but the important advantage that ground gears 
for a given load and length of life can be made smaller than 
rough gears has usually been neglected. The reason for this 
is obviously the fact that there are not a sufficient number 
of facts available on the important relation between speed 
and load impacts, as well as inaccuracies and load impacts. 
If we consider that smaller gears permit of smaller centers, 
lower pitch line velocities, and smaller cases. it will soon 
be appreciated that much can be gained by utilizing, to the 
limit, every possible advantage that can safely be engineered 
into the design. 

These possibilities open up a field for new research, and 
it is gratifying to note that work has already been started 
by a special research committee appointed by the American 
Society of Mechanical Engineers. The purpose of this com- 
mittee is to determine the effect of varying degrees of tooth 
and space accuracy and varying velocities on the strength 
of gear teeth. The committee has designed and built for the 
execution of its work an ingenious testing machine which 
is now installed at the Massachusetts Institute of Tech 
nology. The information gained from tests with this ma 
chine will also be essential to the solution of the noise and 
wear problem. 

It is hardly necessary to point out that scores of formulas 
for the calculation of gears are now in existence, but non: 
takes adequate care of the effect on strength of speed and 
the load increments due to errors in tooth form. The above- 
mentioned machine lends itself excellently for a study 0! 
these various factors. The machine is built for gears ©! 


relatively large pitch diameters, but it is believed that som 
data and information of interest and value to automotiv: 
engineers will be obtained from it. 
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PERSONALS 


T. V. BucKWALTER, who has been chief engineer tor the 
‘imken Roller Bearing Co., Canton, Ohio, was made vice- 
president in charge of engineering at the July meeting of 
the directors of the company. 

T. J. Lrrye, Jr., chief engineer of the Lincoln division of 
the Ford Motor Co., and now first vice-president of the So- 
ciety of Automotive Engineers, was nominated for election 
next January to the presidency of the society for 1926 at 
the semi-annual meeting of the organization. 


C. W. Moore, with office at 1523 Candler Bldg., Atlanta, 
Ga., represents the Goddard & Goddard Co., Detroit, Mich., 
manufacturer of milling cutters, in the southeastern terri- 
tory covering North Carolina, South Carolina, Georgia, 
Florida, Alabama, and Tennessee east of the Tennessee 
River. 


CLiark H. Minor, former vice-president of the Inter- 
national General Electric Co., has been elected president to 
succeed ANSON W. BurcHarD, who had been both president 
and chairman of the board. Mr. Burchard will continue as 
chairman, but had asked to be relieved of some of the duties 
of his double position. 


Joun D. Hurtey, president of the Independent Pneumatic 
Tool Co., 600 W. Jackson Blvd., Chicago, Ill., manufacturer 
of “Thor” pneumatic tools and electric drills, sailed from 
New York City on July 1 on the Aquitania for an extended 
trip throughout continental Europe. Mr. Hurley will visit 
various “Thor” agencies and branch offices throughout 
Europe. 


Rosert J. ANDERSON has opened a consulting metallurgical 
engineering office at 221 Amber St., E.E., Pittsburg, Pa., 
confining his practice to aluminum and aluminum alloys, 
in which field he offers a general consulting engineering ser- 
vice in the metallurgy, production, and application of this 
metal and its alloys, covering all the phases from the raw 
materials to the finished products. 


Frank A. Scort, president of the Warner & Swasey Co., 
Cleveland, Ohio, has been awarded a certificate by the War 
Department for notable service in connection with the pro- 
curement of supplies during the World War. Colonel Scott 
was chairman of the General Munitions Board, and was first 
chairman of the War Industries Board. He is now chief 
of the Cleveland District Ordnance Office. 


Rosert MILLER has been appointed manager of the Rocky 
Mountain sales district of the General Electric Co., succeed- 
ing Harry D. RANDALL, who is on® leave of absence because 
of ill health. B. J. WHEATLAKE succeeds Mr. Miller as local 
office manager at Salt Lake City, and Mr. Randall has been 
assigned to special duties at the general office of the com- 
pany in Schenectady. Mr. Miller’s headquarters will be in 
Denver, Col. 


ARLINGTON BENSEL, Who for twenty years has acted in the 
capacity of vice-president and sales manager of the Driver- 
Harris Co., Harrison, N. J., has engaged in business as ex- 
clusive sales agent for Victor Hybinette, Wilmington, Del.. 
manufacturer of “Hybnickel’” alloy products. Mr. Bensel 
will have offices at 300 Madison Ave., New York City. The 
“Hybnickel” alloy products find application in various forms 
tor thermal, chemical, and electrical uses. 


CotoNEL H. C. Boypben, of Chicago, national lecturer for 
the Portland Cement Association on subjects pertaining to 
the proper use of concrete, has been appointed dean of the 
engineering department of Ohio Northern University, Ada, 
Ohio. He assumes his new duties on September 1. Colonel 
Boyden is a graduate of Worcester Polytechnic Institute, 
class of 1894, and a member of the American Society of 
Civil Engineers and the Society of American Military En- 
gineers. 


Harry D. McKInNrey has been elected second vice-president 
and general sales manager of the Driver-Harris Co., Harri- 
son, N. J., manufacturer of special alloys in the form of 
castings, wire, rods, sheets, strips, and strands, for elec- 
trical, mechanical, and chemical uses. Mr. McKinney went 
to the Driver-Harris Co. in 1918 as district sales manager 
of the New England territory, in which capacity he served 
until 1920, when he was transferred to the Chicago sales 
office as manager. Previously Mr. McKinney was employed 
by the Westinghouse Electric & Mfg. Co. in various capa- 
cities, both in the shops and in the sales department. He 
therefore brings to his present position a broad training 
and experience both in the electrical field and in the alloy, 
wire and casting fields. 


Joun F. Schurcu has been elected president of Manning, 
\laxwell & Moore, Inc., New York City, manufacturers and 
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distributors of machine tools and railway and industrial 
equipment, succeeding J. M. Davis, who recently resigned 
to become president of the Delaware, Lackawanna & West- 
ern Railroad. Since 1922 Mr. Schurch has been vice-pres- * 
ident in charge of the western sales of Manning, Maxwell 
& Moore. He graduated from the University of Minnesota 
in 1893, and entered the service of the Minneapolis, St. Paul 
& Sault Ste. Marie Railroad the same year. In 1905 he left 
this railroad after having attained the position of chief 
clerk to the vice-president, and from 1905 to 1914 was asso- 
ciated with the Railway Materials Co., of Chicago. In 1914 
he was elected vice-president of the Damascus Brake Beam 
Co., with offices in Cleveland, and later in the year was 
elected president of the company, from which position he 
resigned to become vice-president in executive charge of the 
Symington Co. 





OBITUARIES 


GEORGE A. WOOD 


George A. Wood, president of the T. B. Wood’s Sons Co., 
manufacturer of power transmission machinery, Chambers- 
burg, Pa., died suddenly at his home in that city from heart 
failure, June 17, within a few months of being eighty years 
old. Mr. Wood was born October 9, 1845, on a farm near 
New Kingston, Cumberland County, Pa. At the age of six- 
teen he left the Chambersburg Academy and went to work 
in the foundry and machine shop which his father had estab- 
lished some years earlier in Chambersburg. From that time 
on he was uninterruptedly connected with this business— 
now the T. B. Wood’s Sons Co.—for a period of more than 
sixty-three years, which is a record seldom paralleled in the 
average business career. 

The life of Mr. Wood was closely interwoven with the 
development of the shop he entered as an apprentice and 
which grew into the large business of which he was the head 
for many years. He was associated in an official capacity 
with the firm for more than fifty years, his father having 
taken him into the business as a partner in 1868, and he 
assumed the duties of president and general manager when 
the firm was incorporated somewhat more than twenty years 
ago. During his lifetime Mr. Wood saw the shop grow from 
a small establishment to the present large plant, and from 
an organization numbering a score of employes to one em- 
ploying several hundred men. Mr. Wood was also president 
of the First National Bank of Chambersburg for twenty 
years. 

In 1870 he married Katherine M. Spangler of Chambers- 
burg, who, with three sons, Charles O., Theodore B., and 
George Herbert Wood, all of Chambersburg, Pa., and a 
daughter, Mrs. Bertha K. Mitchell, of Princeton, N. J., sur- 
vives him. Two brothers, T. M. Wood of Chambersburg, Pa., 
and Charles H. Wood of Anthony, Kan., also survive him. 


FREDERICK FERDINAND FUESSENICH, Chairman of the board 
of directors of the Hendey Machine Co., Torrington, Conn., 
died at his home in that city Sunday, June 28, at the age 
of seventy-seven. Mr. Fuessenich had been associated with 
the Hendey Machine Co. for over fifty years. In 1874 he be 
came a stockholder and director. He served as secretary 
from 1883 to 1889, as treasurer from 1892 to 1918, and as 
president from 1907 to 1919 when failing eyesight made it 
impossible for him to remain active head of the company. 
His affliction did not, however, diminish his interest in the 
business and in the everyday affairs of life. In the early 
days of his business career he always maintained a strong 
faith in the possibilities of the enterprise with which he was 
connected, even in times of doubt and discouragement—a 
faith that later events proved to be amply justified. 


HERBERT S. VALENTINE, Sales manager of the monorail 
hoist department of the American Engineering Co., Phila- 
delphia, Pa., and inventor of the “Lo-Hed” hoist manufac- 
tured by that company, died at his home in Philadelphia 
on June 5. Mr. Valentine had more than twenty years ex- 
perience in the design and manufacture of hoists, havirg 
been connected with a number of leading manufacturers in 
this line in important engineering and executives positions. 
He was one of the organizers of the Standard Electric Crane 
& Hoist Co., of Philadelphia, and was chief engineer of that 
company, when it was taken over in 1922 by the American 
Engineering Co. It was while he was with the Standard 
Electric Crane & Hoist Co.”*that his many years of contact 
with hoist problems developed into the design of the ‘“Lo- 
Hed” hoist. 
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UNIVERSAL GRINDING MACHINES 











“What shall it profit—?”’ 


“What shall it profit—>’’ This is the salient ques- 
tion in the mind of every prospective buyer of Brown 
& Sharpe Universal Grinding Machines. Profit re- 
sults from savings. 

There is the saving through versatility. The large 
variety of work produced by the machines reduces 
equipment costs. 

There is the saving from reduced spoilage. The ease 
and simplicity of control lessen errors. 

There is the saving from slow depreciation. The ex- 
acting choice of metals, the careful balancing and the 
painstaking accuracy in building produce long-service 
machines. 

These are merely a few of the savings, those readily 
evident. Brown & Sharpe Universal Grinding Ma- 
chines effect many. 

Profit results from savings. 


Brown & Sharpe Mfg. Co., Providence, R. I., U. S. A. 


Universal Grind- 
ing Machines are 
built in five sizes, 
from the No. |, for 








The Universal Machines 
are readily adjustable 
for grinding all taper 
angles. The piece shown 
in the machine above 
and again below, fin- 
ished, is an example of 
the work these ma- 
chines produce, rapidly 
and accurately. 











light work, to the 
No. 4, a sturdy ma- 
chine for long 
pieces. 

The No. 138 Gen- 
eral Catalog com- 
pletely . describes 


BROWN 








these _ machines. 
Send for a copy to- 
day. 
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MICROMETERS—GAUGES—REFERENCE DISKS 
































The No. 11 Rex Micro- 
meter Caliper, reads 0, 
to 1” by thousandths. 
Accurate, reliable, and 
moderate in cost, it is a 
favorite with mechanics. 


Fe Nake “ 
—— eee 










B&S Standard Reference 
The No. 665 B&S Stand- Disks, Set No. 657. 
ard Caliper Gauge, Style Sizes from 1/4” to 3” 
1, a combination inside varying by 16ths. 
and outside gauge, is 
made in 15 sizes from 
1/4" ta EES". 


Good Tools for Grinding 


It is just as important to use good, reliable 
measuring tools in the Grinding Department 
as it is to use profit-making Grinding Machines. 

For precision work, use B & S Micrometer 
Calipers. If a snap gauge is adequate, the 
The No. 660 B&S Stand- B & S Caliper Gauges as well as the Cylindrical 
ard Internal Cylindrical and Limit Gauges, will be found efficient time- 


Gauge is made in 16 
sizes. from 1/8” to Savers. 





iia REFERENCE DISKS 
The B & S Standard Reference Disks, shown 
above, are accurately sized, high grade steel 
disks for use in checking measuring tools. 
the Kee te teae They are thoroughly dependable as standards. 
ae at Many other types of gauges are among the 
which a slight variation tools listed in our Small Tool Catalog, No. 29. 


is allowable. They can 
be made to order any 
size, either internal or 
external, 


Send for a copy today. 


BROWN & SHARPE MEG. CO., | 
Providence, R. I., U. S. A. | 


A Set of Rex Microme- 
ter Calipers, No. 135, 
range 0 to 6” by thou- 
sandths. A very desir- 
able set for the Grina- 
ing Department. 
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TRADE NOTES 


LINK-BELT MEESE & GorTFRIED Co., of San Francisco, Cal., 
has opened a new branch office at Fresno, Cal. This office 
will be in charge of Ralph L. Elrod and will be located at 
215 Brix Bldg. 

ALVORD REAMER & Toot Co. and A. J. Pork & Son Co., both 
of Millersburg, Pa., will be known as the ALvorD-PoLkK TOooL 
Co., effective July 1, the latter company handling the manu- 


facture and sale of the products of both of the companies 
mentioned. 


Srrom Batt BEARING Mrc. Co., 4563 Palmer St., Chicago, 
lll., has appointed Frank R. Schubert general manager. 
John Dlesk succeeds Mr. Schubert as works manager, and 
Lorenz Peterson continues as assistant works manager in 
charge of production. 


Haines Toot Co., Inc., 6536 Carnegie Ave., Cleveland, 
Ohio, has been organized for the purpose of reclaiming mill- 
ing cutters and other tools, and for doing high-grade grind- 
ing work. G. L. Haines is president; W. J. Haines, vice- 
president; and R. M. Haines, treasurer and superintendent. 


EK. L. EsstEY MACHINERY Co., 551 W. Washington Blvd., 
Chicago, Ill., announces that the company has acquired the 
exclusive agency in the Chicago territory for the sale of the 
armor plate punches and shears, bar cutters, slitting shears, 
and beam shears made by the Buffalo Forge Co., Buffalo, 
N. Y. 

Ex-CeL_t-O Toot & Mrc. Co., 1469 E. Grand Blvd., Detroit, 
Mich., maker of jig bushings and high-speed grinding spin- 
dles, has practically doubled its manufacturing floor space 
and added a considerable amount of modern equipment with 
a view to greatly increasing the efficiency of its service to 


its clients. The plant addition is of modern steel sash con-. 


struction with unusually good overhead lighting. 


LInNcoLN Etectric Co., Cleveland, Ohio, announces that 
the firm of Whitman & Brandt, Atlanta, Ga., will represent 
the company in the state of Georgia, carrying “Stable-Arc” 
welders and ‘“‘Linc-Weld” motors in stock. The Clyde Equip- 
ment Co., Seattle, Wash., and Portland, Ore., has been ap- 
pointed distributor for the states of Washington, Oregon, 
and Idaho. 


PITTSBURG GEAR & MACHINE Co., 2700 Smallman St., Pitts- 
burg, Pa., has been appointed by the General Electric Co. 
exclusive distributor in the Pittsburg district for the manu- 
facture and sale of “Fabroil’’ and “Textolite” non-metallic 
pinions. Raw materials will be carried in stock in Pitts- 
burg, enabling delivery of finished gears to be made within 
two or three days. 


THOMSON ELECTRIC WELDING Co., Lynn, Mass.. manufac- 
turer of electric welding machines, announces that the com- 
pany’s business in Philadelphia and surrounding territory 
is now being handled by a direct representative, William T. 
Ober, located at 2006 Market St., Philadelphia, Pa., the sell- 
ing arrangements formerly in effect with the Stoer Machin- 
ery Co., Philadelphia, having been discontinued. 


PRENTISS VISE Co., 106 Lafayette St., New York City, has 
purchased the Henry Cheney Hammer Corporation of Little 
Falls, N. Y., and will continue to produce hammers at the 
Little Falls plant with practically the same personnel as 
before. Cheney hammers will be sold through the Prentiss 
Vise Co., and the hammer plant will be operated as the 
Cheney Hammer Division of the Prentiss Vise Co. 


NationaL Automatic Toor Co., Richmond, Ind., builder of 
multiple drilling and multiple tapping machinery, has pur- 
chased the complete patent, manufacturing, and sales rights 
of the Minster high-duty drilling machines from the Minster 
Machine Co., Minster, Ohio. The manufacture and sale of 
these machines will be carried on in the future at the plant 
of the National Automatic Tool Co., at Richmond, Ind. 


HAMMOND Brass Works, Hammond, IIl., has placed a con- 
tract with the Austin Co., foundry engineers and builders, 
Cleveland, Ohio, for the design and construction of a new 
brass foundry on Summer St., in Hammond. The new build- 
ing will be used as a foundry and machine shop. It is 90 
by 320 feet, one-story steel construction, monitor type, and 
contains approximately 30,000 square feet of floor space. 

MorrIsoN MACHINE Propucts Co., Rochester, N. Y., manu- 
facturer of collets and feed chucks of all types, announces 
that D. G. Anderson has been elected president and general 
manager, and L. R. Evans, vice-president and treasurer. The 
company has doubled its plant capacity and greatly in- 
creased the stock of standard collets and feed chucks ecar- 
ried, so as to be able to make immediate shipment on prac- 
tically all standard sizes required. 


Hoosick Founprigs, INc., Hoosick Falls, N. Y., a newly 
incorporated concern, has purchased the plant of the Walter 
A. Wood Mowing & Reaping Machine Co.. and will operate 
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the machine shops and malleable and gray iron foundries 
tormerly operated by that company. Henry Burden of 
Cazenovia, N. Y., is president; F. H. Fowler, vice-president 
and general manager; and William C. Feathers, secretary 
and treasurer. E. K. McLean, Jr., is sales manager; G. N. 


Allen, works manager; and George V. Usher, purchasing 
agent. 


WILEY MACHINE Co., 631 E. Slauson Ave., Los Angeles, 
Cal., is enlarging its plant by adding another unit, thereby 
doubling its manufacturing capacity. The new building will 
be 80 by 120 feet, with concrete foundation, cement floors, 
brick walls, steel sash, wire glass, and a sawtooth design 
structural steel roof. The shop, which handles jobbing work 
of various kinds, but specializes in metal stampings and 
screw machine products, as well as in tools and dies, will 
have a floor space of approximately 20,000 square feet when 
the addition is completed. 


FEDERAL Mra. Co., Columbus, Ohio, one of the oldest manu 
facturers of brass goods in the United States, moved its 
factory and general offices on July 1 to Marysville, Ohio, 
thirty miles from Columbus, where a large modern plant 
has been acquired, in which additional machinery and other 
equipment will be installed to increase the capacity. The 
name of the company has been changed to the FEvERAI 
Brass & MrG. Co., but there will be no change in personnel 
or organization. Scott Van Etten is secretary and general 
manager of the company. 

Bripcerort Brass Co., Bridgeport, Conn., has made ar- 
rangements with the E. F. Keating Co., 452 Water St., New 
York City, to handle the sale of ‘“Plumrite’”’ brass pipe in 
the metropolitan district. The Keating Co. was established 
in 1885, and has a large sales force covering all the boroughs 
of New York City, as well as Long Island, northern New 
Jersey, and all of New York state. This company also has 
a plant in Hartford, Conn., for the fabrication of piping and 
tubing of iron, steel, brass, and copper, known as the E. F. 
Keating Pipe Bending & Supply Co. 

Stmonps Saw & Street Co., Fitchburg, Mass., announces 
that the prizes in the economic essay contest for 1924, of- 
fered by Alvan T. Simonds, president of the company. which 
contest was open to all students in the high schools and 
normal schools of the United States and Canada, have now 
been awarded, the first prize of $500 having been won by 
Aaron Scherwin, of the Alexander Hamilton High School 
of Commerce, Brooklyn, N.. Y. The Alvan T. Simonds prize 
contest for 1925 has for its subject “Your Prosperity and 
Mine.” The contest is open to anyone in the United States 
and Canada. For further information, address Contest 
Editor, 470 Main St., Fitchburg, Mass. 


Hatt PLANETARY THREAD MILLING MACHINE Co., Philadel- 
phia, Pa., announces that the company’s name has been 
changed to the Hatt PLaNeTARY Co. A new factory has 
just been completed at Fox St. and Abbotsford Ave., Phila- 
delphia, in which the most modern and advanced ideas in 
factory construction have been incorporated. The first sec- 
tion of the new factory, now completed, is 100 by 150 feet. 
provision being made to extend the building as required. 
The building is almost entirely covered with corrugated 
actinic glass, providing the best possible light. The floors 
are of creosoted wood blocks on a concrete base. Ample 
traveling hoist facilities are provided. 


GENERAL Die-CastTING Co., Reading, Pa., incorporated a few 
months ago, has recently completed a steel construction fire- 
proof factory for the production of die-cast parts on a plot 
of land of approximately three acres in the northwest sec- 
tion of Reading, adjoining the Pennsylvania and Reading 
railroads. This building is the first of three units which 
will give the plant, when completed, an ultimate floor space 
of between 200,000 and 300,000 square feet. The plant is 
under the management of F. C. Morrison, vice-president and 
general manager, who for more than twelve years was man- 
auger of the die-casting division of the Light Mfg. & Foundry 
Co., Pottstown, Pa. 


* * * 
THE RAILROAD SITUATION 


Freight loadings continue at a high level, and traffic re 
ports and forecasts are highly favorable, both as to the effi- 
ciency of the roads and the prospect of continued large 
movements of commodities. The number of engines and 
freight cars on hand in good condition and availabie for 
service is unusually large. As a result, the demand for new 
cars and locomotives is light, and it is not likely that the 
manufacturers of such equipment will receive any large 
orders from the railroads for some time to come. In spite 
of the heavier traffic, it is being handled so well, and the 
equipment is so well maintained, that the surplus of rollins 
stock reaches unusually high figures. 
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CAN YOU BEAT THIS ? 


Talking about return on your Investment 


On the average when one Cincinnati Centerless Grinder 
is installed, it replaces four machines and four opera- 
tors. Production is increased 50 to 300%. 


And the great news about this machine is that new 
fields, new uses and new applications for the Cincinnati 
Centerless Grinder are being found daily. Steel, iron, 
glass, fibre, wood, raw-hide, rubber and reed are among 
the materials now ground. 


Do not say that your job cannot be put on the Center- 
less Grinder. Write to us and find out what the Cin- 
cinnati Centerless Grinder will do. 


THE CINCINNATI MILLING MACHINE CO., 
CINCINNATI, OHIO 


Investigate Centerless Grinding, the new method of grinding. 
1. Form grinding 
2. Straight cylindrical work 
Two-diameter work 
. Shoulder grinding 
. Quick change over from one job to another 
. Great variety of wheel speeds providing absolute 
flexibility. 
. Spindles and housings mounted in rigid frames. 
8. Easy to apply attachments. 


An Pw 




















PATENT NOTICE 


In addition to our own 
patents, we are licensed 
under all the basic cen- 
terless grinding patents, 
including the Heim re- 
issue patent 15035, re- 
cently sustained by the 
decision of the U. S. 
Circuit Court of Ap- 
peals. In the purchase 
of our machines, there- 
fore, our customers are 
protected against in- 
fringement of centerless 
grinding patents. 




































COMING EVENTS 


SEPTEMBER 8-11—Machine Tool Exhibi- 
tion in the Mason Laboratory, Sheffield Scien- 
tific School, Yale University, New Haven, Conn. 
H. R. Westcott, chairman, 400 Temple St., 
New Haven, Conn. 

SEPTEMBER 14-18—Annual convention of 
the American Society for Steel Treating, and 
Seventh National Steel Exposition, to be held 
at the Public Auditorium, Cleveland, Ohio. 
Secretary, W. H. Eisenman, 4600 Prospect Ave., 
Cleveland, Ohio. 

SEPTEMBER 14-19—Radio Fair to be held 
at the 258th Field Artillery Armory, New York 
City. For further information write Calvin 
Harris, Hotel San Remo, New York City. 

SEPTEMBER 15-16—Production meeting of 
the Society of Automotive Engineers at Cleve- 
land, Ohio. Secretary, Coker F. Clarkson, 29 
W. 39th St., New York City. 

SEPTEMBER 28-—OCTOBER 3—Tenth ex- 
position of chemical industries at Grand Central 
Palace, New York City. 

OCTOBER 5-9—Annual 
American Foundrymen’s Association at Syra- 
cuse, N. Y. An exhibition of foundry and ma- 
chine shop equipment and supplies will be held 
in connection with the convention. 

NOVEMBER 30—DECEMBER 5 
national exposition of power and 
engineering to be held in the Grand 
Palace, New York City. 


convention of the 


-Fourth 
mechanical 
Central 


SOCIETIES, SCHOOLS AND 
COLLEGES 


UNIVERSITY OF DELAWARE, Newark, 
Del. Annual catalogue for 1924-1925, contain- 
ing outline of courses, calendar for 1925-1926, 
exc, 


NEW BOOKS AND PAMPHLETS 


STANDARD SPECIFICATIONS AND METH- 
ODS OF TEST FOR MATERIALS. By 
C. L. Warwick. 19 pages, 63% by 9% 
inches. Published by the American So- 
ciety for Testing Materials, Spruce 
St., Philadelphia, Pa. 

THE INVESTIGATION OF ANTENNAE BY 
MEANS OF MODELS. By J. Tykocinski- 
Tykociner. 60 pages, 6 by 9 inches. Pub- 
lished by the University of Illinois, Urbana, 
Ill., as Bulletin No. 147 of the Engineering 
Experiment Station. Price, 35 cents. 

A STUDY OF THE SEASONAL VARIATION 
OF RADIO-FREQUENCY PHASE DIF- 
FERENCE OF LAMINATED PHENOLIC 
INSULATING MATERIALS. By J. L. 
Preston and E. L. Hall. 10 pages, 7 by 10 
inches. Published by the United States 
Department of Commerce, Washington, 
D. C., as Technologic: Paper No. 284 of 
the Bureau of Standards. 


RELEASE OF INTERNAL STRESS’ IN 
BRASS TUBING. By Robert J. Anderson 
and Everett G. Fahlman. 32 pages, 7 by 
10 inches. Published by the Department 
of Commerce as Technologic Paper of the 
Bureau of Standards No. 285. Obtainable 
from the Superintendent of Documents, 
Government Printing Office, Washington, 
D. C. Price, 15 cents. 


SUPERHEAT ENGINEERING DATA. 208 
pages, 4% by 7 inches; 85 illustrations. 
Published by the Superheater Co., 17 E. 
42nd St., New York. City. Price, $1. 

This is the sixth revised edition of a hand- 
.book on the generation and use of superheated 
steam and related subjects. In the preparation 
of this book, the aim has been to condense for 
ready reference the data most frequently re- 
quired by steam power plant engineers and 
operators. 

AUTOMOBILE TROUBLE CHART. By Victor 
W. Page. 25 by 38 inches. Published by 
the Norman W. Henley Publishing Co., 2 
W. asth St., New York. Price, 35 cents. 
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This chart shows all parts of a typical six- 
cylinder automobile engine of the four-cycle type, 
and contains a list of the common derangements 
that interfere with the operation of motors of 
this type. It describes clearly the part affected, 
nature of trouble, symptoms and effects, and 
remedies. 


NEW CATALOGUES AND 
CIRCULARS 


DISK GRINDER. Badger Tool Co., Beloit, 
Wis. Circular illustrating and describing the 
Badger construction of disk grinders. 

WINDING ENGINES. Warner Elevator 
Mfg. Co., Cincinnati, Ohio. Bulletin F-18, de- 
scriptive of the Warner type F-18 dumbwaiter 
winding engine. 

SWITCHBOARDS. General Electric Co., 
Schenectady, N. Y. Booklet 87,000-E, cover- 
ing the installation, operation, and maintenance 
of switchboards. 

ELECTRIC JUNCTION CONDULETS. 
Crouse-Hinds Co., Syracuse, N. Y. Folder illus- 
trating and describing the screw-cover junction 
condulets and connection blocks made by the 
company. 

BALL BEARINGS. New Departure Mfg. 
Co., Bristol, Conn. Leaflet 166-FE, for loose- 
leaf binder, descriptive of the application of 
New Departure ball bearings in an automatic 
oil burner. 

SHOP DRINKING FOUNTAINS. Century 
Brass Works, Inc., 351 N. Illinois St., Belleville, 
Ill. Circular illustrating and describing drink- 
ing fountains for machine shops and industrial 
establishments. 

SAFETY SET-SCREWS. Bristol Co., Water- 
bury, Conn. Folder illustrating and describing 
the ‘“Bristo” safety set-screws, with dovetailed 
flutes. A table of sizes and price list of safety 
set-screws is included. 

WATERPROOFING AND DAMPPROOF- 
ING. Truscon Laboratories, Detroit, Mich. 
300k “A’’, containing specifications in regard to 
waterproofing, dampproofing, and _ oilproofing 
masonry and concrete surfaces. 

WIRE. Bridgeport Brass Co., Bridgeport, 
Conn. Booklet on phono-electric contact wire 
for electrical installations, giving the reason for 
the use of wire of this kind, and containing 
other information relating to its properties. 

PULLEYS. T. B. Wood’s Sons Co., Cham- 
bersburg, Pa. Bulletin 368, illustrating, de- 
scribing, and giving tables of dimensions and 
list prices of U. G. cast-iron motor pulleys, 
machine-molded, and carefully balanced at motor 
speeds. 

MOTORS. Master Electric Co., Linden and 
Master Aves., Dayton, Ohio. Form 308, en- 
titled ““Master Quality with Service,” illustrat- 
ing the construction of Master motors and 
describing the characteristics of the different 
types. 

ELECTRIC MOTORS. 
Corporation, St. Louis, Mo. Booklet entitled 
“Fifty Questions and Answers about Power 
Factor,” explaining what. the power factor is, 
and the importance, cost, and control of mag- 
netizing current. 


BOLT AND NUT MACHINES. National 
Machinery Co., Tiffin, Ohio. Folder announc- 
ing the second exposition of advanced methods 
and designs in forging machines and bolt and 
nut machinery to be held at the company’s 
plant August 24 to 26. 

COUNTERBORES. Gairing Tool Co., Inc., 
19 W. Woodbridge Ave., Detroit, Mich. Circular 
illustrating and describing the Gairing inter- 
changeable counterbores, spot-facing tools, coun- 
tersinks, core drills with interchangeable tips, 
and offset spot-facing head. 

FLEXIBLE COUPLINGS. T. B. Wood's 
Sons Co., Chambersburg, Pa. Bulletin 168, 
illustrating, describing, and giving dimensions 
and list prices of the universal “Giant” flexible 
couplings built by the company. The circular 
describes four different types. 

DIE SETS FOR“®STAMPINGS. Danly Ma- 
chine Specialties, Inc.. 4907 Lincoln Ave., Chi- 


Wagner Electric 
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cago, Ill. Twelve-page circular illustrating and 
describing in detail the procedure in the manu- 
facture of die sets by interchangeable manufac- 
turing methods in the company’s plant. 

STAINLESS STEEL AND IRON. American 
Stainless Steel Co., Commonwealth Bldg., Pitts- 
burgh, Pa. Circular entitled “Meeting a Na- 
tion’s Need,” outlining briefly the points oj 
interest of stainless irons and steels to the con- 
sumer, jobber and dealer, and manufacturer. 

PULLEY GRINDER. Graham Mfg. Co., 
Providence, R. I. Circular F, illustrating and 
describing the Graham pulley grinding machine 
for finishing the face or belt surface of metal 
pulleys from the rough, after chucking the 
holes. The faces may be ground straight, 
round, or hollow. 

SHEARS. Long & Allstatter Co., Hamilton, 
Ohio. Folder illustrating and describing the 
gate or squaring shears made by this company, 
which are intended for quick and accurate 
squaring, cross-cutting, and splitting of plates 
and sheets. Capacities and other data covering 
the various sizes are given in tabular form. 

TURRET LATHES. Warner & Swasey Co., 
Cleveland, Ohio. Circular entitled ‘“‘Where to 
Look for Net Profits,’ containing concise in- 
formation on methods suitable to production in 
small lots, average lots, and quantity, and 
showing savings that have been made possible 
by the use of machines built by the company. 

PYROMETERS. Leeds & Northrup Co., 
ago. Stenton Ave., Philadelphia, Pa. Catalogue 
$7, on “Potentiometer Pyrometers,” containing 
complete information on the subject of pyro- 
meters, and illustrating and describing, in addi- 
tion, the different types made by the company. 
A treatise on the theory of the potentiometer 
pyrometer concludes the catalogue. 


THREADING MACHINES. Landis Machine 
Co., Waynesboro, Pa. Booklet entitled ‘Thread 
with Landis,” containing illustrations showing 
Landis threading machines in use on different 
classes of work in railroad shops, oil fields, and 
other shops where thread-cutting operations are 
required. The different styles of machines as 
well as die-heads and taps are also illustrated. 

CRILLY MERCURY BEARING METAL. 
Metal Sales Co., 511 Bergen Ave., Jersey City, 
N. J., is distributing a card giving the size and 
weight of stock sizes of Crilly mercury bearing 
metal. The card also gives examples showing 
how the approximate weight of any size of 
solid or cored bar of bronze or mercury metal 
can be determined. 


GRINDING WHEEL STANDS. Norton 
Co., Worcester, Mass. Catalogue of grinding 
wheel stands, protection hoods and accessories, 
referring to the characteristic features of the 
machines built by the company, and illustrat- 
ing and describing different types. Complete 
specifications are included. Also circular illus- 
trating and describing 16-, 20-, and 24-inch 
type S grinding wheel stands. 

FOUNDATIONS. Cork Foundation Co., 315 
Fifth Ave., New York City. Circular describ- 
ing “Absorbo,” a material made from natural 
cork in strips set in rigid steel frames with 
lateral braces wherever required, and impreg- 
nated with creosote to render it impervious to 
oil and water so that it will not disintegrate. 
This material is used to absorb vibration in 
machinery foundations. The illustrations in the 
circular show drop and helve hammers, air com- 
pressors, fans and motors, and other machinery 
mounted on foundation pads of this material. 


MILLING MACHINES. Kempsmith Mfg. 
Co., Milwaukee, Wis. Catalogue C of Kemp- 
smith knee-type, cone-pulley drive, and produc- 
tion-type milling machines, illustrating and 
describing, in all, twenty-one different milling 
machines built by the company, together with 
milling attachments of different types for use 
with these machines. Also circulars illustrating 
and describing separately, the company’s plain, 
universal, and vertical ‘“Maximillers”; vertical- 
spindle, circular, and universal milling attach- 
ments: slotting attachment; and rack-cutting 
attachment. 
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MACHINERY’S Data Sheet No. 53, New Series, March 1925 


Di a a ee a eee ae 


HELICAL ROUND-BAR STEEL SPRINGS 


310K Mo 


N ‘sseig 


Teysnpuy ous, 


4q “SZ6T 


“qqSy1hdop 








Mean or Pitch Diameter of Spring, Inches 


- 
. 


. 








1.63 


0.152 | 0.209 


0.137 | 0.186 


0.103 | 0.166 


0.109 | 0.149 | 0.193 


6.18 
0.093 | 0.127 | 0.166 


7.21 





1.96 


0.105 


0.093 


0.084 


0.075 


8.62 
0.064 





2.18 


0.086 


0.077 


0.069 


0.061 


9.62 
0.052 








2.45 


0.068 


0.060 


4.78 
0.054 


0.048 


10.82 
0.041 





2.70 


0.052 


0.046 


5.47 
0.041 


0.037 


12.37 
0.032 





3.27 


0.038 


0.034 


6.38 
0.030 


8.98 
0.027 


14,43 
0,023 





3.92 


0.026 


0.023 


7.65 
0.021 


10.77 
0.019 


eevee 





4.90 


0.0170 


0.0152 
450 


9.57 
0.0136 
700 


13,47 
0.012 








6.54 


0.0095 
680 


0.0085 
1070 


12.76 
0.0076 
1650 














9.82 


0.0042 
2300 


eee ewe 
see eee 


“ee eee 
set ees 
see eee 


eee eee 
see eee 
eseeeee 


eoeeee 
eecese 
eer eee 














23 | 0.025 


a | aons | 


an”| 0.031 


20 | 0.035 


19 oat} 








Contributed by Joseph H. Sullivan 


Data Sheet No. 54, New Series, March 1925 





MACHINERY’S DATA SHEETS Nos. 53 and 54 
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MACHINERY’S DATA SHEETS Nos. 55 and 56 











HELICAL ROUND-BAR STEEL SPRINGS 





Diameter Mean or Pitch Diameter of Spring, Inches 
f 

















{ / | ; 
3/16 | v0 | 1/4 | 9/32 3/8 7/16 | 1/2 . 9/16 | 5/8 i216] 3/4 H 3 j15 16 | 
: { 


22.44 |19.21 | 16.83 [14.96 9.61 {8.41 


I 
7.48 {6.73 |6.12 6 : 
0.020. 10.028 0.036 0.045 a erik For complete directions, 


5.01 
0.144 | 0.182|0.224/0.273|0.323| see Data Sheet No. 53, 
1120 |680 {465 |330 <* 87 58 40 |30 o Mareh, 1925 


28.26 |24.73 |21.98 12.36 10.90|9.90 }9.00 | 


0.024 |0.031 |0.040 0.126 | 0,158}0.194/0.238 
800 |500 95 50 =} 38 





PUNCH 
O 


generally. 


Fidiare % 
/ 

/ , 
38.35 |34.09 15.34| 13.91 12.78} 11.80] 10,95 | 10.22|9.5 


0.027 |0.034 0.168 |0.206/0.245 0.288 0.334| 0.383 0.4 
1400 |1000 90 «=| 65 ) 


8 |8. 
3 


stationers 


52 40 |30 |25 |22 
| | 

58.23 151.72 23.29 19.40 18.05 | 16.63 | 15.63) 14.55 | 12.93 
0.0236/0.031 0.148 


2460 | 1630 155 


by 


to fit standard loose-leaf 


0.213/0.250 0.276|0.333 | 0.378 | 0.479 
90 |77 |60 |47 138 [26 

: / : 
24.7 |23.0 21.4 |20.1 [17-8 
0.225 |0.261/|0.300/0.341/0.431 
140 |110 /88 lao Iso {40 


fae ale 


80.42 |71.48 
0,0213| 0.027 
3700: |2640 


1925, by The Industrial Press, New York 


binders f 





| 
99 88 56.5 33.0 130.4 |28.3 |26.4 124.7 |22. 
0.025 0.179 |0.210|0.244/0.281| 0.318 
3500 926 623 185 |145 |116 |94 |78 
) 
120 107 92 69 60 53-4 40.1 137.0 134.3 132.0 | 30.0 
0.0185/0.023 |0.029 0.057 |0.074 | 0.0904 0.167 |0.197 | 0.228] 0.263 |0.297 |0.3 
6400 |4600 |3300 1200 |800 360 |400 |300 |240 |185 |zs0 {120 |100 | 70 
) : 
150 133 120 100 85.8 }75.0 66.7 |60.0 |54.6 |50.0 | 46.0 |42.9 140.0 137.5 133.3 
12% +e+ | sees [0.017 [0.022 |0.027 |0.039 |0.053 |0.069 | 0.087|0.108)0.131 0.155 |0.182|0.212 0.243 |0,276|0.350 
Shoe Pane |8600 | 6000 4400 |2550 |1600 |1080 | 760 [555 | 400 a |250 |200 |164 l135 los 


| 
MACHINERY’S Data Sheet No. 55, New Series, April 1925 Contributed by Joseph H. Sullivan 
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HELICAL ROUND-BAR STEEL SPRINGS 





a Mean or Diameter of Spring, Inches 
r) 


Wire, 
Inches 





) . 
11/16} 3/4 7/8 1 j1ua| 144 13/8} 11/2 15/s|13/4|17/8 2 ipcte corns 


: 











} : 
145 66 61 52 40 36 |33 30 [22.7 | 
0.025 0.198 0.328] 0.406 0.488 .913|1.038| For _com- 
; | plete direc- 
$770 260 120 |89 67 50 |20 a gee +08 
} | Data Sheet 
181 75 64.7 50.3 (45.3 P I 128.3 No, 58, 
March, 
0.023 0.136|0.185 0.305|0.377 -739| 0.964 


1925 
550 |340 165 |120 29 


155 99 |90.4 |77.5 60.3 |54.2 
0.043 0.128}0.174 0.287 |0.355 
3600 930 |700 |445 260 |150 


183 117. |107 |92 71.5 |64 
O.10L}0.121/0.164 0.271 
1100 | 880 260 {190 


140 |129 86 717 64 
0.095/0.113 
1460 | 1140 330 140 


160. |147 98 73 
0.091 | 0.109 0.244 0.435 
1700 | 1300 400 165 70 


Copyright, 1925, by The Industrial Press, New York 


185 |170 112 85 73 63.6 
0.087 | 0,103 0.233 0.412 0.564 0.736 
2100 | 1650 480 |355 206 129 86 


218 |199 133 |120 100 85.5 74.5 
0.082 | 0.098 | 0.134 0.220|0.272 0.392 0.534 0.696 
2650 |2000 |1270 1855 | 600 | 440 260 160 {130 |107 |90 75 






















































































New Series, April 1925 Contributed by Joseph H. Sullivan 
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HELICAL ROUND-BAR STEEL SPRINGS 





Mean or Pitch Diameter of Spring, Inches 





11/16| 8/4 | 7 11/8|11/4 1198/8 | 11/2 }15/8|13/4 11/8 2 21/8| 21/4/2978) 


243 |223 133 95 89 5 70.3 
0.080 0.949 


3000 500 74 











280 103 
9.063 |0.076 0.563 
4900 | 3680 350 180 


348 |316 145 |134 2 116 
0.060} 0.0730. < a F Ks : 0.346|0.407|0.472|0.541 
5800 | 4300 725 418 1329 |262 ° |214 








414 (376 {345 207 172 |t59 |148 |139 
0.069/0.081/0. . ‘ ; : 0.327|0.384 0.445|0.511 
$440 | 4250 900 520 |410 |330 270 





i 
404 1370 222 184 |171 l159 | 148 
0.067} 0.080]o0. ‘ : 0.222/0, 9.320|0.375|0.435/0:499 
6000 | 4600 1000 570 |450 |365 -|296 


506 |464 309 |278 2 199 |186 132 
0.062 |0.074/0. é 0.166/ 0.206] 0. 4 3 : 0.462 /o. ‘ ‘ E : 0.910 
8000 | 6200 1850 |1350 490 5 145 


Punch-h spaced to fit standard loose-l 
car” bindavs for ie by stationers cole: Oo 


Copyright, 1925, by The Industrial Press, New York 





Oo 


553 414 {368 [331 : |184 158 
0.070] 0.095 |0.125/0.158|0,195/|0. -280/0.32 2 oO. f 0.563 |0.631/0. . |0.861 
7900 |4960 |3330 |2325 |1700 345 |290 183 























bur: Sncapinte 596 jst2 447 |397 [357 275 210 |199 178 |170 


a see |0:068/0.093/0.121/0,1§3|0.189|0.228} 0.272/0.320/0. : 0.547| 0.613 |0.683 | 0.757/0.837 
gs Mpg Pre! 8700 5500 |3690 2§80 |1850 |1400 | 1090 |850 1380 |324 |275 | 
: | 


| | ' i | / | 
MACHINERY’S Data Sheet No. 57, New Series, May 1925 Contributed by Joseph H. Sullivan 























235 |200 
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HELICAL ROUND-BAR STEEL SPRINGS 





Size 
of | Diameter Mean or Pitch Diameter of Spring, Inches 

Wire. of 

Steel Wire, 


bbe Inches 11/4 | 18/8] 11/2) 15/8|13/4|17/8| 2 |21/8|21/4| 23/8| 21/2 25/8|2a/4]27 7/8) 3 javalaralssa| 4 
age | 








402 366. |335 (310 {287 |269 (25x |237 |223 |212 |201 |191 |183 |175 |168 j1ss |1qq |134 |126 
0.182 |0,220|0.262|0.308/0.357/0.410|0.467 |0.526]0.590) 0.657|0.728/0.805|0.881/0.963 1.048|1.232|1.428 1.640] 1.869 


3% |0.234 
' 2200 | 1650 |1270 1000 |800 (650 |530 |440 1375 |320 |275 |235 |207 |180 |160 |125 |1r00 {80 67 


456. {414 |380 |351 [326 |304-|285 {268 |253 |240 |228 |217. |207 |1909 |190 |175 |163 {152 |142 
0.17§ {0.2 10/0.250|0.295|0.342/0.392|0.447|0.504/0.565| 0.630|0.698/0.771/0.840|0.923/1.000/ 1.180) 1.368/ 1.568) 1.788 
2600 |1970 /1500 |/1185 |950 1775 |637 |530 |447 |380 |326 |280 |246 |215 |190 |148 |119 |97 79 


New York 


49t [446 i409 (378 [351 |327 |307 {289 |273 [258 |245 |233 |223 |213 |204 |189 |175 (164 [153 
0.170 |0.205/0.245/0.288/0.334/0.383|0.436/0.49210.552} 0.615 |0.680/0.753/0.820]0.901/0.983 | 1.152) 1.336|1.533/1.744 
2880 {2170 |1665 {1310 |1050 |850 }700 |587 (494 |419 |360 |310 |270 |236 |205 |164 |130 |106 |87 


571 519 1476 |440 |408 [381 1357 13936 [317 |301r |285 [272 |259 |249 {238 |220 |204 |190 |178 
0.162 |0.195/0.233/0.27310.317|0.364|0.414|0.468/0.524} 0.585 /0.648| 0.716) 0.780/0.857 | 0.933! 1.095| 1.270] 1.468! 1.656 
3520 |2660/|2000 |1600 | 1280 | 1045 |860 |720 |600 [510 |440 |380 |330 |290 /255 {103 |160 {128 


0.150 |0.181/0.217/0.25410.295|0.33910.386|0.435/0.487/ 0.543|0.602|0,.665|0.724|0.797/0.868) 1.017) 1.180) 1.355 
475° {3565 {2725 |21t40 |1718 |rg400 |1150 |960 |817 [688 |s90 {508 [446 (387 |341 |268 |215 |175 


909 |826 1757 |699 |649 |606 [568 {535 |505 |478 |454 |433 |413 |395 |378 [359 |324 |303 
0.139 }2.168)0.200/0.234|0.272/0.31210.3§§|0.401|0.450].0.501/0.555|0.613|0.671/0.734|0.800/0.938] 1.090| 1.249 
9000 [6500 }4900 |3780 |2990 |2380 |1940 |1600 |1300 {1120} 950 (810 |700 |615 {540 |470 |370 |300 |240 


1926, by The Industrial Press, 


1073 {966 |880 [805 |743 |690 (644 |604 |568 [537 |509 [483 |460 |439 [420 |403 [371 [345 |322 
0.110 |0,136 |9.165|0.19610.230/0,.267|0.307/0.349/0.39410.441| 0.492/0.545|0.608|0.660]0.721/0.785|0.922/| 1.069) 1.227 
9700 |7000 |5300 |4100 |3200 |2580 |2100 | 1860 | 1440 | 1210 | ro00 |885 {780 |665 [580 |st0 {400 [320 |260 


0.3125 


Copyright, 


1266 [1146 {1035 |949 [876 [814 |765 |712 |670 |633 |600 |s70 |542 |518 j495 |474 |438 |407 |382 
0.404 |0.129°|9.1§6]0.185|0.218/0.252|0.280|0.329|0.372|0.416| 0.455 /0.515|0.569|0.623|0.681|0.741|0.870|1.009/1.158 
12,870|8880 [6630 |5130 |4010 |3230 |2645 [2165 | 1800 |1§20| 1290 {1100 |952 {830 |726 [638 |500 |403 |329 


0.331 


wha 1276 1160 |} 1063 |981 grr 851° 1797. |75t |709 1672 |638 [608 {580 i555 [531% {491 |456 (425 
-+++ [0.124°/0.149|0.178|0.209/0.243|0.279|0.314|0.358|0.401| 0.447 |0.495|0.548|0.597|0.656)0.712/0.837/0.971| 1.116 
-++« |10,200}7785 |6970 |4690 |3750 |3048 |2530 |2097 |1768| 1500 |1290 |t100|970 |846 |760 |586 |469 |380 


0.34375 


i 710 646 |s92 |546 |507 |474 |444 |418 [398 [374 |355 [338 [323 |309 [206 [273 |254 |237 


000 0,116 |0.140|0.168|0.196]0.231/0.265|0.301/0.337|0.377| 0.42 1|0.467|0.520]0.562|0.620/0.678/ 0.784|0.923/ 1.059 


12,86019670 |7390 5845 |4600 13745 [3100 2600 :|2195 | 1870 |1638 |1363 |r200|1040 |916 |730 |576 [468 













































































{}:5 -. |1490 |1355 |1242 |1146 |t064 |o93 |o31 (876 {828 | 788 {745 |709 (677 |648 |621 [573 |532 |497 
0.362 





MACHINERY’S Data Sheet No. se New Series, May 1925 Contributed by Joseph H. Sullivan 
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MACHINERY’S DATA SHEETS Nos. 59 and 60 








= eR qenrewraserrrmees ence oe 


atl 


HELICAL ROUND-BAR STEEL SPRINGS 





Diameter Mean or Pitch Diameter of Spring, Inches 





11/2 | 15/8 | 13'4 | 17/8 21/8 | 21/4 | 28/8 (2) 25/8 | 23% |27/8| 8 3 1/4|91/2 41/2 





: : | 
1380 {1274 |1183 |1104 {1035 |974 920 872 828 789 7153 720 |690 |637 ey 460 


0.164 [0.192 [0.227 |0.256 |0.2Q1 |0.328 10.368 |0.410 |0.455 |0.504 |0.550 | 0.601|0.654|0.768/0.891 ‘ [4.572 
8400 |6600 |§200 /|4300 |3550 |2960 |2500 |2120 |1810 |1565 |1365 | 1200|1050|829 |660 225 


9.375 


1752 |16%7 {1500 |1402 |1314 |1237 |1168 |1106 |r1051r |1000 |955 91r {876 |808 |750 |701 584 
ong 0.877 |0.205 |0.236 |0.268 |0.306 10.340 [0.380 |0.420. |0.465 |0.508 | 0.555/|0.604|0.709/0.822|0.944|1.074| 1.360 
Il, 9130 (7300 |5900 {4900 |4040 |3430 [2900 j|2600 [2150 |1870 | 1640 |1450 |1130|912 [740 [610 [425 


0.406 


New York 

















loose-leaf 
generally. 


/ : ; : 
2192 {2022 [1979 {1754 |1644 [1547 |1460 |1384 |1315 |1252 |1192 | 1144 {1096 |ro1r |939 |877 |822 |730 
ape 0.165 j0.191 |0.219 |0.249 10.281 |0.315 |0.351 |0.389 |0.430 |0.471 0.51§}0.560|0.658}0.763 |0.876/0.995 | 1.262 
15,650) 12,250/10,360/8000 |6600 {5500 [4630 |3940 |3380 |2925 |2530 | 2220 |1950 |1535 |1230 | 1000 [825 |578 


0.4375 


ndard 
ners 


to fit s 
by atathe 


0.468754} 0.130 |0.1§3 {0.178 |0.204 [0.232 |0.263 |0.295 |0.328 [0.363 |o.401 [0.440 | 0.480/0.523|0.614|0.713/0.818 0.931| 1.180 


20,500} 16,200] 13,000/10,500/8715 |7235 |6090 |s190 |4450 |3850 |3340 | 2930 |2570 |2020 |1620 |1315 | 1075 |830 





spaced 
sale 


3272 |g02n [2805 |2617 |2455 |2310 |2181 |2066 |1967 {1870 {1 

785 | 1707 |1636 |1510 |1402 |1309 |1227 | 1091 
fa ey 0.167 [0.192 [0.218 [0.246 |0.276 |0.308 10.341 |0.376 |0.413 | 0.450/0.491/0.576|0.668| 0.767 0.873| 1.104 
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The hole is 
The grinding limits for holes 


Room for Driving 
standard to 0.0005 inch large; to 83% inches 


to + 0.0015 
to + 0.002 
to + 0.003 
to + 0.004 
to + 0.005 
0.0005 to + 0.00075 
to + 0.0015 
to + 0.002 
to + 0.003 
to + 0.004 
to + 0.005 
standard to 0,001 


0.0005 to + 0.001 


0.001 
.0005 to + 0.001 


0.00075 to + 0.001 
0.00025 to + 0.0005 


0.001 
0.002 
0.003 


oO 
Standard to 0.00025 


-+ 0.00025 to + 0.0005 
+ 0.0005 to + 0.00075 
+ 0.0005 to + 0.001 
+ 0.0005 to + 0.001 
+ 0.00075 to + 0.00125 


+ 0.001 


o 
+ 
a 
+f 
+ 


for Larger Parts 





for Permanent Assembly and Severe 


Severe Service—Hydraulic Press Used 


to3% 
to 3% 
standard hole. 


31% to6 
to3% 


Inches 
to 2 
to 2 

having a Thickness of More than % Inch 
to 2 


Diameter, 


Forced Fits for Permanent Assembly and Very 


Shrinkage Fits—for Pieces to take Hardened 
Shells having a Thickness of %- Inch or Less 
-4- 
ote 
oo 
oa 
Shrinkage Fits—for Pieces to take Shells, etc., 


Driving Fits, for Permanent Assembly of Parts 
‘so Located that Driving Cannot be Done Readily 


Duty and where there is Ample 


Driving Fits 

Upto % 
¥% tol 

1 

2 

3% to6 

Up tol 

Upto % 
% tol 

314 to6 


1 
2 
1 
2 


























to 6 inches diameter inclusive, 








‘o. for use under ordinary conditions. 


r inclusive, 


Slide 


ey ee te Ae septate Seeee ee! 


to — 0.002 
to — 0.003: 
to — 0.004 


to — 0.005 


to — 0.003 
Copyright, 1925, by The Industrial Press, New York 


“Hing binders 


—0,0005 to — 0.001 
— 0.00075 to —— 0.0015 
0.0015 to — 0.0025 
—0.002 to— 0.003 
— 0.0025 to— 0.004 
— 0.0005 to— 0.001 
— 0.0005 to— 0.001 
— 0.00075 to — 0.0015 
— 0.0015 to — 0.0025 
— 0.002 
— 0.0025 to — 0.004 
Up to 2 inches diamete 
standard to 0.00075 inch large; 


— 0.001 
— 0.002 
— 0.003 


— 0.004 
Standard to + 0.00025 


Shafts—Speeds under 600 R.P.M. 
- Working Conditions 
Standard to — 0.00025 
Standard to — 0.0005 
Standard to — 0.00075 
Standard to + 0.0005 
Standard to + 0.00075 


Running Fits for 











GRINDING LIMITS FOR CYLINDRICAL PARTS" 


Fits for Shafts with Gears, Clutches, or 
Selecting may be Required 


-. 


} ARCO! 
£338 
tee ot 


elo 


Assemble Readily—Some Fitting and 
*Recommended by the Brown & Sharpe Mfg. ¢ 


eonsidered standard and the limits given are based upon the 


Heavy Pressure—Working Conditions Severe 
Similar Parts which must be Free to 





Running Fits for Shafts—Speeds over 600 R.P.M. 


Keyed to Shaft and Clamped Endwise—No Fitting 


Standard Fits for Light Service where Part is 
Standard Fits with Play Eliminated—Parts should 


Sliding 

in hardened pieces are: 
diameter inclusive, 

neh large. 


¢ 
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THE LUCAS 


“PRECISION” 


Horizontal Boring, Drilling and 
MILLING MACHINE 














A PROFITABLE INVESTMENT 


Not an Expense 


Where there is work for which it is adapted 
—and that applies to almost every ma- 











chine shop—it will be paid for whether 
installed or not. 


Work done by other means—inaccurately 
and less efficiently—costs enough extra 
to pay for the “LUCAS” many times over 
during its lifetime. 








WE ALSO MAKE THE 


LUCAS POWER 
Forcing Press 















Have the “PRECISION” to show for the 


money ! 


THE LUCAS MACHINE TOOL CO. @@ggey) CLEVELAND, OHIO, Us. 


FOREIGN AGENTS: Alfred Herbert, Ltd., Coventry. Soclete Anonyme Belge, Alfred Herbert, Brussels. Allied Machinery Co., Turin, Barce 
lona, Zurich. V. L » Copenhagen, Christiania, Stockholm. R. S. Stokvis & Zonen, 








Paris and Rotterdam. Andrews & George Co., Tokyo. 
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A distinctive feature of 
this Wetmore Shell 
Reamer is the \%” pro 
jection of the blades 
over the end of the 
reamer body for chip 
clearance. This allows 
the chips to fall off 
ahead of the reamer 
body and prevents chips 
from clogging up along 
cutting edge of blades. 





Wetmore Shell Ream. 
ers have .087” expan- 
sion. Made in these 
sizes: 1144” to 3”, 6 
blades; 3-1/16” to 5”, 
8 blades; 5-1/16” to 
6”, 10 blades. Larger 
sizes made on order. 
Made also with 
straight hole, if de- 
sired. Sizes above 
21%” readily adapt- 
able for line reaming. 


Why Big Plants Specify 
WETMORE Shell Reamers 


More than one user has told us that Wetmore Shell Reamers have done work they 
thought would be too much for any reamer. 


But Wetmore Reamers have the habit of making good on hard jobs. We guar- 
antee them to lower your production costs. They do faster work; they stand 





Above is shown how Wetmore Shell Reamers can be 
adapted for pilot reaming in combination or single. 
















up longer; blade replacement costs 
are lower. 


Wetmore Shell Reamers are adapt- 
able for either line or pilot reaming. 
Body, lock nut, and cone nut are 
finest alloy steel, heat-treated. Left- 
hand blades are staggered to elimi- 
nate chattering. 


Send for Free Catalog 


—showing full line of standard, heavy-duty, 
shell, small machine and _ cylinder reamers, 
arbors, replacement blades. Sent free—postpaid. 


WETMORE REAMER CO. 


Milwaukee, Wisconsin 








EXPANDING 
REAMERS 














BETTE R REA M E R< 
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Inviting Your Inspection of 


Our New Plant 


E take pleasure in announcing our removal to our new plant situated 
on Chardon Road between Euclid Avenue and the Nickel Plate Tracks, 
Euclid, Ohio, an easterly suburb of Cleveland. 


This plant is designed for the efficient production of our complete line 
of Ajax Hot Metal Working Machines, based on our experience of more than 
thirty-five years in their manufacture. It offers us facilities never before 
available for more prompt and efficient service to our customers. 


The shop layout is such as to systematize and 
reduce the handling of materials, particularly of 
heavy castings. The machine tools have been se- 
lected for high efficiency and are of special design 
for unusual service in a number of cases. 





We cordially invite you to visit us and inspect 


- fou / LANT, 
our new establishment. et coe uclig) 
YS aN ‘ 
ij 6 - 
Z y ous | 
, rate a is 


The Ajax Mfg. Co. 


re e e - “iy s J 
Euclid, Ohio iy sts 4 y . @ | a Noe 
tt : Clev: ! 
(e-¢ tYjjjgp a é g r tj # 


CLEVELAND ’ 7S . 
Offices: PUBLIC SQUARE — = 3 FE LI vy 


i) 
621 Marquette Bldg., Chicago, IIl. Zz — 


.* 
a ies . 
ti ee . ® 
1369 Hudson Terminal, New York City 4 unc ~ ~S i i j 
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Where other metals wear out, 


Haynes Stellite goes right on 


GOOD lathe center must afford easy 

motion continuously. “Continuously” 
exactly describes the resistance of Haynes 
Stellite to wear. For Haynes Stellite lathe 
and grinder centers last four to six times 
longer than any others. 


Haynes Stellite centers resist the abrasive 
action of chips and grit that are constantly 
ground against the center by the revolving 
piece; they reduce to a minimum the danger 
of burning off the point 
andruining the work; they 
assure more accurate 
results and a greater 
final economy. 


Maybe your plant does 
not need a metal which 
will resist abrasion. But 
what if that same metal 





resists heat, and corrosion, and magnetic 
action? What if it will not tarnish any 
more readily than gold and platinum? What 
if you can deposit it on wearing surfaces 
of other metals to double or triple the life 
of parts? What if it takes a high silver-white 
polish and retains it? 


Can you use such a metal as that? If so, 
write or telephone our nearest District Sales 
Office at once. 


HAYNES STELLITE 


—is anintrinsically hard cast metal. 
requires no heat treatment. 
has temper that is inherent and per- 
manent. 
resists abrasion better than any other 
metal. 
is not affected by heat up to 1800° F, 

—is tougher at red heat than when it is 
cold. 

—is highly resistant to almost all acids 
and chemical compounds. 

—has the untarnishable qualities of gold 
and platinum. 

—takes a high silver-white polish and 
retains it. 

—is non-magnetic and does not adhere 
to other materials 


Three years ago an automobile manufacturer fabricated 
lathe centers from Haynes Stellite bar stock. Expensive 
as this method was, it proved profitable, for the Haynes 
Stellite centers he made outlived all others four to six 
times. The lathe center shown in the picture was devel- 
opedafterconsiderable experimenting. It may be obtained 
for far less than what the first ones cost this inventor. 
This center consists of a Haynes Stellite point welded to 


a shank of oil-hardened chrome nickel steel. Itis ground, 
polished all over, and lapped true to close tolerances. 





Work rests tipped with 
HaynesStellite,usedincenter- 
less grinders, have a length of 
lifein operationapproximately 
five times that of those made 
of other metals. 





HaynesStellite resists wear. Gages of 
Haynes Stellite outlast steel 400% to 
600%. Lathe and grinder centers show 
equal increases in length of life. 





Haynes Stellite milling cutter 
blades are doing the bulk of the 
milling in the largest production 
shops in the world. They make 
milling machines pay bigger divi- 
dends— and decrease tool costs. 


HAYNES STELLITE 


HAYNES STELLITE COMPANY 
District Sales Offices: Carbide and Carbon Building, 30 East 42d Street, New York 


People’s Gas Building, Chicago 
General Motors Building, Detroit 


4618 Euclid Avenue, Cleveland 


Balfour Building, 351 California Street, San Francisco 











* August, 1925 
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What the Other Fellow’ says—and does 


This is page 26 of the Bausch & Lomb Booklet; shows an operator measuring cut- 
ting tools on the Contour Measuring Projector in the Pratt & Whitney plant. At 
the bottom of the page Columbia Phonograph pays tribute to this modern method 
of insuring accuracy in work and tools. 

Read what these and other 
well known users have to 
say; see how they use the 
Contour Measuring Projec- 
tor. Send for the booklet. 
Coupon is for your conven- 
ience—clip it now, before 
you forget. 

















: OMPAN? 
4B OPTICAL CU’ 
on SCH & LOM? Vs 

tnt 1 
















i The Contour Measuring = 
Projector As Used io 
Columbia Phonograp 


Company 
two different 
1 use> 





¥ he Pratt Spc 
ug Cutting COR e ; 


Inspect nitney Labo 
a 


valor) 
Hartford. ¢ 


let. 


¢ Prost & Whim 


: Seen 


ow Before You Forget. 


Send for the Hj 
Coupon is’ 
Clip It 


BAUSCH & LOMB OPTICAL COMPANY, Rochester, N. Y. 


BAUSCH & LOMB OPTICAL CO., 662 St. Paul St., Rochester, N. Y. 








Gentlemen:—Please send me a copy of your Booklet as advertised in MACHINERY. 


ADDRESS 2... cccscccrcccvccccce 
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Watch Your Grind 


These Ross Super-tools 
the finish of a diamond — 
greater production per dress 














bie Ross Super-truing Tool—most recent 
of Ross ball-bearing products—will give 
you all the grinding results of diamond 
dressing at a fraction of diamond dressing 
: 3 | a costs. For the most exacting work on crank- 
Tope B' Model 61 Grinders. Eliminates’ diamonds. shafts, cam-shafts, axles, pins, bolts, etc., the 
Ross Super-tool not only 
replaces the diamond, but 
it trues wheels more quick- 
ly, with less care on the 


part of the operator, and 





Ross it imparts a surface to the 
Super-truing wheel that turns out more 
Tools pieces per dressing. 


The cost of the Ross 
Super-tool is less than that 
of agood stone. With only 
2 | an occasional replacement 
e.. anita ga of its abrasive wheel at 


Ross Super-tool with special base for LANDIS 6’’,10’’,and 


14-16’ Grinders. Eliminates diamonds. a nominal price, it gives 





Built for Precision and Ruggedness 


HE Ross Super-tool, like all other Ross Dressers, 

is a ball-bearing device built for rugged strength 
combined with utmost precision. The spindle is hard- 
ened and ground, and all heat-treating is done in 
electric furnaces by the “Hump” (Leeds- Northrup) 
method, which guarantees uniform results. 


Working parts of the Ross Super-tool are sealed 
against destructive grit by special slotted washers with 
an inlay of felt. The tool is equipped with the exclu- 
sive Ross spring, which takes up all end play of the 
revolving wheel, holds the dust washers firmly in 
place and keeps the tool in its original close- fitted 
condition. 


The Ross Super-tool abrasive wheel is the product 





de sh eS 
of long investigation and experiment by grinding engi- paseo eEERTE RNR | 
Ross Super-tool for BROWN & SHARPE 10”, 11”, 
and 12’ Grinders. Eliminates diamonds. 


neers. The results obtained is proof of its quality. 
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ing Costs Go 














will true your wheels with 
do it more quickly— give you 
ing—cut dressing costs 50%. 





years of efficient service, saving the initial 
cost many times over. 


The Ross Super-tool clamps rigidly to 
the table of the grinding machine. It is 
mounted instantly without drilling of holes 
or other preparational work. An aligning 
slot in the sturdy shank of the tool auto- 
matically holds the abrasive wheel at a 10° 
angle—one of the distinctive features of 
the Super-tool. A steady-rest screw, bear- 
ing against the table of the 
grinder, eliminates any possibility 
of vibration. The Ross Super- 
tool is operated no differently 
than any other dresser. 



















"NYURMA 


PRECISIUN 
BALL BEARINGS 


go into every Ross tool. 
This is because Norma 
Bearings are finest for the 
purpose, measuring up to 
the standard of accuracy 
and ruggedness built into 
every Ross wheel-dresser. 


Costing less than a diamond, 
guaranteed to true wheels with 
equal finish, giving years of serv- 
ice and paying for itself many 
times over in savings effected by 
its adoption, this Ross Super-tool 
should be on your grinders.— 
Then “watch your grinding costs 




















Other Ross Tools 


THERE is a Ross ball-bearing tool 
to fill every wheel-dressing and 
truing need and it is a part of Ross 
Service to instruct your grinding men 
howto dress wheels more quickly, accu- 
ratelyandeconomically with Rosstools. 





In shops all over the country these 
units are setting the standard for speed 
and economy in wheel-dressing. Our 
grinding engineers are ready to take 
up the question of applying Ross Tools 
to your particular work and to demon- 
strate in your own shop the great 
economies they will effect. 
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JONES & LAMSON 














2144 in. x 24 in. Hartness Flat Turret Lathe 
for Bar Work 


Hartness Flat Turret Lathes Hartness Automatic Die Heads 
Fay Automatic Lathes Flanders Ground Taps 
Hartness Screw Thread Comparator 


Jones & Lamson Machine Co., Springfield, Vermont, U.S. A. 











Putting it on centers 


The left hand holds the work—the right hand runs up 
the tail-center. Then—vwill the centers fit the holes in 
the work made to receive them? 





If Cogsdrill Center Drills are used they will. 


These center drills make perfect centers because their The Cogsdill Catalog 
radial relief, ground after hardening, provides keen 
cutting edges. Their spiral chip chutes prevent clog- 
ging, breakage and damage to work. Their design 
insures accuracy; the patented process by which they 
are made guarantees long and satisfactory service. 


shows why Cogsdrills 
drill perfect centers. 





_ jail oP 
“ee Aig h GOR 


COGSDILL MFG. CO 





MPANY, Detroit, Mich. 
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fl “THE PROOF OF THE PUDDING 
$ IS IN THE EATING THEREOF” : 


An old saying, but nevertheless true. 





=e That is the reason the following firms, and : 
sae torte Weis nts hundreds of others, have ordered and re- Tool Po eee with, and 
to 22 pounds ingle an¢ ia i. a e on 100 e 7 sizes. % to 
— ordered “The-Cincinnati’” Portable Electric fight and heavy oe 


Drills, Grinders or Buffers for years: 


WESTERN UNION TELEGRAPH CO. 
CARNEGIE STEEL CO. STANDARD OIL CO. 
WHITE MOTOR CO. H. C. FRICK COKE CoO. 

GENERAL ELECTRIC CO. 





That is also the reason we never hesitate to Hand and Sus ane Tae 


s1Z°s— % to 3 





send any “Cincinnati” tool on trial, as they Sil clatings, batting or 
are all ruggedly built to stand the knocks of “"“ 

Screw Feed Drill, 4 sizes— hard work. 

Rg 2%”. Single and two 


Write for complete catalog. 


The Cincinnati Electrical Tool Co. 


1519 Freeman Avenue, Cincinnati, Ohio 





+ 





BRANCH OFFICES: 





We WINE 3530 ony wd oe Sh cae 50 Church St. 

SP RUIAGOIDMIS «ow cic oso 00 es 1220 Real Estate Trust Bldg. 

SS ere re yar ee 564 Erie Bldg. 

WEMNGNO 5m 5e. 5 os aes J. M. Smith, 406 Woodbridge East 

SPICUSHOU EY coc ce ee R. N. Lawley, 230 Third Ave. 

*San Francisco....... W. H. Gilbert, Jr., 1710 Larkin St. 

*New Orleanis .... 2.05065. Oliver H. Van Horn Co., Inc. 

Se Paw 36 Sacoeeas iver Robinson, Cary & Sands Co. 

*Chicago Rivera giecaeeadied a ate aes N. J. McNair, 9 So. Clinton St. A re =e 
wo y ae, hae *Los Angeles, Roland S. Boreham, 600 Metropolitan Bldg. Grinder, Bail Bearing —Fully 
Full ball bearing. — Support- *Cities in which we have service stations. Enclosed, Safety Type Start- 
ing sleeves insure rigidity. ing Switch. 


























Look Under the Brush Cover 


Here is the first great advantage of THOR de- 
sign! The one-piece bridge and housing con- 
struction gives you maximum accessibility, and 
carries the upper armature bearing in perma- 
nent alignment with the lower one. It elimi- 
nates the poor line-up that exists when the up- 
per bearing comes off with the brush cover, 
as in the two-piece type. 


See how easy it is to get at the commutator, 
brushes, holders and connections. 


Note the convenient arrangement of this assem- 
bly, which allows you to clean the commutator, 
while in motion, without removing the arma- 
ture. 


Test the motor on no load—light load—and 
heavy load with the brush cover off. Watch 
it perform. 











Let us send the new, interesting 


THOR folder 


INDEPENDENT PNEUMATIC TOOL COMPANY 


CHICAGO USA aoe at 


e EASTERN OFFICE 4 new rome we boharonrar 
LONDON OFFICE 40 BROADWA JESTMINSTER LONOON SW! ENGLAND 





PNEUMATIC ORILLS ANO REAMERS: WOOD BORING MACHINES: CLOSE CORNER DRILLS 
7/) HOISTS: GRINDERS: RIVETING HAMMERS: CHIPPING: CALKING FLUE BEADING AND 
SCALING HAMMERS SAND RAMMERS RIVET BUSTERS CORE BUSTERS CLAY DIGGERS 
AIR MOISTURE SEPARATORS ELECTRIC ORILLS REAMERS 
PNEUMATIC TOOL ACCESSORIES “ TAPPERS. GRINDERS AND 
HOSE AND COUPLINGS SS alumi” Meo SCREW ORIVERS 

















ELECTRIC 
DRILLS 


PNEUMATIC 
TOOLS 























104 MACHINERY August, 1925 





f “Compass” Hardening— 
Contrast ° The Hump Method 












































When the magnetic needle method of 
determining hardening temperature 
was first introduced nearly twenty years 
ago it was considered a great advance 
over the color guessing method univers- 
ally used at the time. It had one big 
flaw, however, the hardener had no 
proof, after the piece being hardened 
no longer attracted the needle, that the 
temperature was not many degrees too 
high. Guess work, therefore, still 
played a large part. 


Contrast this with modern heat treat- 
ing. In the Leeds & Northrup Hump 
Method all factors are def- 
initely under control. The 
hardener knows the 
quenching point, not as a 
temperature but as an ex- 
act time beyond the actual 
structural change in the 
steel. There is no uncer- 
tainty—no human element 
for which to make allow- 
ance. The rate and uni- 
formity of furnace atmos- 
phere are under perfect 
control. 


by 
Re 


\ 


P 
Se ee 7 


cc. 
a 
] 


Let us show you how modern industry is profiting 


by use of the Hump Method. 


LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE, PHILADELPHIA 
307 N. MICHIGAN AVENUE, CHICAGO 
CHICAGO LOS ANGELES SAN FRANCISCO CLEVELAND 
Electrical Measuring Instruments—Potent i ter Pyr 
Hump Electric Furnaces 
































IMPROVEMENT 


MPROVEMENT is the keynote in the design, manufacture, 
application and servicing of G-E Motors—improvement in 
mechanical strength, simplicity, and interchangeability— 
improvement in workmanship, material, and test—improvement in 


appearance and finish—improvement in stock, warehousing, repair 
and service facilities. 


Thus, all G-E Motor purchasers are assured balanced excellence in 
th: factors which make up complete user satisfaction. 


Type SCR Single phase Motor 


—Sizes to 10h.p. inclusive. 


Tybe KT Polyphase Motor— 
{ 


sizes V4 to 15 h.p. inclusive. 


For general purpose uses paralleling the new Type BD 
and Type CD Motors, the Type KT (polyphase) and 
the Type SCR (single phase) alternating-current 
Motors are successfully operating in thousands of 
installations. Whatever the circuit requirements or 
‘ demands of service—there is a G-E Motor to fit the need. 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN ALL LARGE CITIES 
































a a a =) \ 














Announcing 


TWO NEW DIRECT’;CURRENT MOTORS 


Type BD Motor—Sizes 
14 to 3 h.p. inclusive. 


Type CD Motor—Sizes 
3 to 200 h.p. inclusive. 


combination of certain indispensable factors: adequate research 
facilities—high grade designing ability—liberal manufacturing 
resources—extensive practical experience. 


perio er superiority in an electric motor demands a 


Combination of these factors in General Electric’s new Type BD and 
Type CD Motors marks a distinctive kind of craftsmanship—balanced 
excellence in the design and manufacture of direct-current motors. 


To obtain full value from your investments in direct-current motors, 
use the new Type BD or Type CD Motor. 


Complete information is available at your nearest G-E office 
—or G-E Motor Dealer 


| GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN ALL LARGE CITIES 
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CONELESS 


THE BOYE & EMMES 
27-inch Engine Lathe 








You often hear it stated, “Engine lathes are all pretty much 
alike.” Someone started that thirty or forty years ago and it has 
been going the rounds ever since. A fallacy! All wrong! En- 
gine lathes are not alike—neither in design nor workmanship, 
efficiency nor capability. Lathes only look somewhat alike—but 
so do automobiles, locomotives and typewriters—so does any 
product that approaches standardization. 


Our job is to show you how Boye & Emmes Coneless Engine 
Lathes differ from other lathes—and why—and what the gain 
is. Let us start by sending the Bulletins—or a representative. 


The Boye & Emmes Machine Tool Company 
Cincinnati, Ohio, U.S. A. 


Send for details of this and 
other Boye & Emmes Lathes 


Sou 5 DURBREDDTRODEDERRDEE DEAE! 
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Sid ‘ ‘“‘When You Say 
| Says e ‘Sidney Service’ 
You’ve said a mouthful’’ 


The ability of Sidney Lathes to stand up under hardest service 
day-after-day has given them their reputation for dependability. 


The 12-speed headstock of the Sidney 36-in. Heavy Pattern 
Lathe with its 13 gears, delivers a tremendous driving force, 
regardless of how heavy the work. Its design is in keeping with 
the highest Sidney standards—which means less gear breakage, 
less noise, less vibration—but greater accuracy, greater stability 
and greater dependability of performance. 

















Ask for booklet about Sidney Lathes and Sidney Service. Our 
Engineering Department will gladly help you with your lathe 
problems. Address Dept. 1708. 


The Sidney Machine Tool Co., Sidney, Ohio 


—— O) , 




















an Rockford “Economy” Lathes 


These machines are so accurate and versatile 
that they can be used exclusively for tool work; 
so rugged and productive that they are always 
ready to help out in the shop. Cut steel gears 
and dust-proof bearings throughout. 


ae? Thirty-two feed and 
i thread changes; chasing 
dial and many other 
Meee, Moiern features. Four 
sizes, 12”, 14”, 18” and 
22” swing. 


Catalog on request 


ROCKFORD 
LATHE & DRILL CO. 


Rockford, Ill., U. S. A. 







Precision 


Bench 
Lathes 


The Stark Milling Attachment is but one of many 
efficient attachments that may be applied to Stark 


Milling Attachment / 
With DividingHead | 
and Cutter Arbor 








ns construction allows the performance of a Steinle Turret Machine Co. 
wide range of milling operations with the maximum THE FULL SWING SIDE CARRIAGE 


of speed and precision. 

The table working surface is 12” long by 4” wide, TURRET LATHE 
longitudinal feed 7”, Cross feed 2”, Vertical feed 414”. 
Feed screw hand wheels graduated in thousandths of STEINLE TURRET MACHINE co. 

an inch. MADISON WISCONSIN U. S. A. 
The dividing head allows for the accurate cutting 
of gears, fluting taps and reamers and other opera- 
tions. It is equipped with draw-in spindle and takes 


ize wi huck the lath indle. 
ened uiiies oor “finely enone in degrees, FLATHER LATHES 
may be had for general work. 
Our new catalog sent on request. HIGHEST GRADE FOR TOOL-ROOM 
STARK TOOL COMP ANY AND MANUFACTURING PURPOSES 


WALTHAM Establis! » U.S.A. 
Originators of = Raia bse caeligg a The Flather Company, Nashua, N - H. 
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TURRET MACHINERY 


Complete Line For Iron, Brass and Rod Work 





























THE DRESES MACHINE TOOL CO., Cincinnati, Ohio 


























Silent- Smooth-Powerful 


Interior view of Monarch Ball Bearing 
Eight-speed Helical Geared Head. 
Can be furnished on all Monarch Lathes 
14 inch to 30 inch swing. Only ten gears 
in entire headstock. All gears and 
clutches are heat-treated chrome nickel 
steel. All spindle speeds selective and 
instantly obtained with lathe running. 


Ball bearings eliminate friction, prevent 
MA wear and absorb thrust. Multiple disc 
driving clutch equipped with brake op- 
erated from both headstock and apron 
provides instant, easy control. 


All the objectionable features of other 
geared headstocks such as noise, vibra- 
tion, shock and tooth marks on work, 
have been eliminated in the operation 
of this new headstock. 





The new Monarch ball bearing Helical geared headstock transmits power noiselessly, 
smoothly and efficiently and is so constructed of such fine materials that its life will 
be indefinite. See these new lathes before buying. Let us send you circulars fully 
describing them. . 


Keen Competition Demands Efficient Machine Tools. 


THE MONARCH MACHINE TOOL CO. 


209 OAK STREET, SIDNEY, OHIO 
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A Highly Developed Quick 
Change Mechanism 


The quick change mechanism of the “Lehmann Lathe” is of simplified 
construction providing a doubled range with the addition of only two 
gears:—two central driving gears of different ratios, each with an 
intermediate which engages the cone of gears. Drop the rocker arm, 
slide same on rocker shaft and one of the intermediate gears is thrown 
in mesh with the cone gears. Raise the rocker and the other inter- 
mediate gear is in use, obtaining the next set of progressive changes. 
All changes commonly used are made by movement of the rocker arm 
alone—greatly speeding the operation of the lathe. 

A central oiling system lubricates’all bearings in quick change gear 
box and rocker. 








This unit is also pro- 
vided with swinging 


Send for catalog describing other features of the “Lehmann Lathe.” 
quadrant permitting the 
use of additional gears 


or Cellins Ennueat LEHMANN MACHINE COMPANY 
threads and worms. 3571 Chouteau Ave., ST. LOUIS, MO. 




















Almost a Complete Machine Shop 


An Elgin Precision Bench Lathe with attach- 
ments is capable of turning, boring, drilling, 
milling, sawing, slotting, shaping, grinding, etc. 


Excels larger tools on production, is unexcelled A Masterpiece in a 


for precision. Details on request. Back Geared Precision Lathe 
ELGIN TOOL WORKS, Inc.,  ELGIN, ILLINOIS The lathe that will enable you to solve 


those unusual lathe problems whether 
they be in the 


CH AMPION L ATHES Laboratory, Tool-room or 


Manufacturing Departments 











are substantial, strong, durable; handle a wide 


range of work; are accurate producers and cost Complete in its attachments ; easy in 
reducers. Let us tell you all about them. its manipulation; exact in its cutting. 
CHAMPION TOOL WORKS M, 4 
4955 SPRING GROVE AVE., CINCINNATI, OHIO reine cer diuaal 








our Catalog? 


Greaves-Klusman Lathes 
Adapted to handle a wide range of work. 
Exclusive structural features eliminate 


all danger of twisting and bending the we iDEN 
bed, of buckling or impairing alignment. LAG i RAE,“ GERLNN me 
Thirty-five years lathe building experi- 

ee ik ek ae ae CORPORMI TION 


16, 18, 20, 24 and 80 inch sizes. BRIGHTON DISTRICT OF BOSTON MASS 














The Greaves-Klusman Tool Co. SiiStif3t: 


The old masters of the art of toolmaking 








The Complete Catalog of 
Bradford Lathes 


Shows a line of Engine, Precision and Tur- 
ret Lathes in sizes from 14 to 42 inches. Well 
built, wide range machines to give highly 
profitable service on all classes of produc- 
tion manufacturing and special work. 


Send for a copy. 


The Bradford Machine Tool Co. 


CINCINNATI, OHIO, U. S. A. 











| 
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Two more Simplimatics installed 3 
~ here since picture wastaken = 4670: 








4 


The Simplimatic makes 
another production record 











| Simplimatic Production Previous Production 
4 3 Men 7 Men ps 
6 Simplimatics 8 Machines 
| 216 Finished Wheels in 9 hours 180 Finished Wheels in 9 hours 
~ : 
The Simplimatic has the productive capacity of a specially designed 
machine, yet it is readily adaptable to a wide range of work such as: 
Ball Bearing Rings Brake Drums Flywheels Pump Impellers 
Bearing Retainers Cluster Gears Pipe Flanges Spur Gears 
Bevel Gears Clutch Housings Pistons (large) and many other parts 


Let us tell you how The Simplimatic will increase your production and lower your costs 


Gisholt Machine Company 


1300 EAST WASHINGTON AVENUE 
MADISON, WItsconsitiN 


We will exhibit at National Steel Exposition, Public Auditorium, Cleveland, O., Sept. 14-18 
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Use Wade Lathes for Your Precision Work 


whether it is manufacturing, for 
tool or experimental work. If it 
comes properly within the class 
of Precision Work it is done 
with the greatest economy on a 
Wade Lathe. 


We have Attachments and Meth- 
ods that enable you to perform 
any conceivable operation and to 
do it to advantage. Investigate 





(ee Gis «| — 






7 Fall Details in 


“ Catalog, writ. 
: for yo copy todgy our way. 


THE WADE TOOL COMPANY, 49-59 River St., Waltham, Mass. 























Heavy Feeds {eG AL EES 
Big Production | . ew. 
No Chatter a 


2S SOUTH BEND 
Standardized Production Plan 
South Bend Lathes are 
The Briggs Solid Arch Support is the best pos- ’ pc lage tay 0 A 
sible insulator against vibration and chatter. down in price by modern 
It’s the secret of Briggs Miller production, 1: os tee 
which is accurate with even the coarsest feeds. 
Let us acquaint you with the Briggs Miller— 
send for our catalog. We’ll also be glad to esti- 
mate Briggs time on your work. 


They are as outstanding in 
GOOLEY @ EDLUND, Inc., Cortland, N.Y. 

























quality, accuracy and per- 
formance as they are in 
price. 


oy Write for Catalog No. 84 
“= mal South Bend Lathe Works 


717 E. Madison St., 
SOUTH BEND, IND. 


F DESIRED 


Cleveland Open Side Planers SUPER-QUALITY THREADS 


, One of our customers has a 4” pipe thread in 

DON'T —emapoaiial a forging which has to be absolutely tight at 
Buy the combination of our 25 1000 Ibs. pressure. He is now milling them 
years’ experience and the opinion on a Smalley General Thread Miller at less 
of over 1,000 satisfied users. than one-fifth the cost and the rejections are 
Counterbalanced Side Heads, | Ball almost eliminated. Threads are important. 
Dave Pulleys, Self-Oiling Bushings Why put up with a medium quality when an 
Sock a tied, excellent quality can be obtained at less ex- 
pense. Quality in every detail makes selling 


Send for Descriptive Circular : j 
easier. Add quality threads. Send us your 
The Cleveland threading problems. 


Planer Co. SMALLEY-GENERAL COMPANY 


Established 1900 
BAY CITY, MICH. 


EASY PAYMENTS | 
















26" to 72" 


3148 Superior Avenue 
CLEVELAND, OHIO 























Accurate Planing Cuts Finishing Costs 


A big machinery manufacturer finds that the close 
limits to which he can hold the finishing cuts on his 
Woodward & Powell Planers saves much grinding and 
so reduces his manufacturing costs. 





Woodward & Powell Planers are powerful, convenient 
and accurate. Standard, medium, heavy duty types, 
belt or motor drive; send for details. 


Woodward & Powell Planer Co. 


Worcester, Mass., U. S. A. 
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Established 1848 


1600 HAMILTON STREET, PHILADELPHIA, PA. 








Labor Saving Machine Tools 











The reputation of Sellers 
Planers for accuracy, large 
output and durability, has 
been gained by many years 
of service on _ precision, 
production and_ general 
work. 


One of their distinctive fea- 
tures is the table drive 
which requires only one 
pair of gears between the 
reversing motor and spiral 
pinion meshing with table 
rack on all sizes up to and 
including 72” x 72’, and 
these gears are outside of 
the bed. 


For simplicity, accessibility 
and smoothness of motion 
this drive has no equal. 


TOOL GRINDERS DRILL GRINDERS LOCOMOTIVE INJECTORS & VALVES 
SHAFTS HANGERS PULLEYS COUPLINGS, &c. 





























The New CINCINNATI =z, ts 
HYPRO PLANER 


Selective Dial Feeds to all Heads 

Single Turn Rail Clamping Device 

Instantaneous Rail Lift 

Double Length Enclosed Bed 

Inner Guide Box Table 

Rapid Power Traverse 

Forced Lubrication to the Vees 

Pressure Lubrication to Shaft 
Bearings 

Spray Lubrication to Gear 
Train 

Centralized Oiling System to 
Rail and Side Heads 

Combination Herringbone and 
Spur Gear Drive 

Full Depth Box Arch 

Straight Line Clapper Box 

Full Bearing Down Slide 

Patent Tu-Speed Drive 





Built in all sizes from 36” 
Heavy to 72” Standard—in- 
clusive. May we send the new 
bulletin? 


_ 


THE CINCINNATI PLANER COMPANY, Cincinnati, Ohio 
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PLANAMILLING 


To Machine Any Hole =. 
in One Setting Ais 























WW) 
a / 





Lib ; LM ERE are drawings for aio . 


would you machine them and what would 

the operation cost? The tapered hole is simple; 

—--- --4—4---+-—-}-- =a machining the two diameters requires two care- 
ful settings to insure accuracy and concen- 
tricity; but the third hole presents a machining 


WY 77// Hao 


In the plant equipped with a Planamill the hole 

with eight diameters is as easy to machine as 

the hole of a single diameter. The operator 

77 chucks the work, starts the cutting tool and the 

Yj operation proceeds. All diameters are finished 
without resetting as accurately as you wish and 
absolutely concentric. 






















































































Planamilling is the simplest method of machin- 
ing holes of any size from 1” to 10” diameter, 
any number of diameters and any form. 





Send blueprints for estimates on production 


Uy time and costs; they will give you interesting 
ta material for comparison. 











THE HALL PLANETARY COMPANY 


Fox St. and Abbotsford Ave., Philadelphia, Pa. 


AGENTS: Detroit, J. C. Austerberry, Cleveland, The Cleveland Duplex Machy. 
Co., Inc. Rochester, N. Y., Ogden R. Adams Co., Inc. New York City, Triplex 
Machine Tool Corp., 50 Chad St. Chicago, Neff, Kohlbush & Bissell. 
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Mill at any angle 
without rechucking 


Expensive fixtures are un- 
necessary when a Knight Mil- 
ler does your work. With this 
machine you can mill and drill 
at any angle without rechuck- 
ing. 

Work is simply clamped to the 
table and table tilted to the de- 
sired angle. 


Knight Millers are unsurpassed 
for convenience and accuracy 
in making dies, jigs and fine 
tools. 


Let us show you what the 
Knight Miller can do for you. 


W. B. KNIGHT MACHINERY CO. 
3920 W. PINE STREET, ST. LOUIS, MO., U. S. A. 


FOREIGN AGENTS: The Coats Tool Machine Co., Ltd., London, England; 
Yamatake Company, Tokio, Japan. 


KNIGHT MILLER 











Skilled Operators Not Necessary 


Skilled operators are not necessary to run Waltham Thread Milling Machines—these 
machines can be operated singly or in battery by ordinary labor. Manufacturers of 
products requiring small, accurate screw threads of uniform lead and size use these 
machines continuously 10 to 15 hours without regrinding 
the cutters. 





One cut is usually 
sufficient to com- 
plete each thread. 
All kinds of threads 
may be cut—inch 
or metric pitch. 


Let us send full information 








REGISTERED U.S. PAT. OFF. 





Were : 











WALTHAM MACHINE WORKS, Newton Street, Waltham, Mass. 


Small Thread Millers, Gear Cutters, and other small Automatic Machines 


Waltham Thread Milling Machines 
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= an Norman. 
K ' a VAN NORMAN MACHINE TOOL CO. 
A S 7 Ff Oull SPRINGFIELD, MASS., U. S. A. 
held the cutter in your h and 








Increase Your Dividends with 






















Modern Reed-Prentice — 
‘ ‘ Radial Drills 
Becker Millers 
Production Machines , =. 
Production equipment that meets every modern een arene 





manufacturing requirement. We show one of the 
Reed-Prentice Line of Becker Vertical Milling 
Machines. It performs each operation in the most 
efficient manner; improvements include gear box 
in conjunction with feed cones for greater flexi- 
bility; handles and controls grouped for more con- 
venient operation; greater rigidity of construction. 
Make production—every kind—more ef- 
ficient, more profitable. 


Send for details of the Reed-Prentice Line. 


GON 
PREED-P. ATICE COMPANY 
WORCESTER eae Mass.. U.S.A. 


Representatives throughout the World 


BRANCH OFFICES: 


149 Broadway, New York City 3465 General Motors Bidg. 
536 Singer Bldg. Detroit, Michigan 
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Light Milling a Matter of Correct Speeds and Feeds! 


When you realize that a 4%” H. 8S. Steel cutter working 
at 50 R.P.M. below the point of maximum efficiency on 
work fed at .006” per revolution loses 18” per hour of 
finished work, you understand that the ability to work 
at correct speeds is worth money. 


TAYLOR & FENN 
Vertical Milling Machines 


with 38 spindle speeds and 33 power feeds provide the 
right combination for every light milling operation. 


Cutters run at correct speed and work is fed at the 
right table feed. This gives efficient production and 
accurate work with minimum wear on the cutters. 
Whether light milling in your plant is a tool-room or 
a production operation, you need the right speeds and 
feeds to handle the work economically. 


Let us tell you about this machine. 





THE TAYLOR & FENN COMPANY 
HARTFORD, CONN., U. S. A. 








This Intricate Cam a Rowbottom Product 
Eleven cast iron pieces fastened together, then cut with 
RRowboittom a cam track 42” wide and 5” deep—an intricate piece 
; of machining that is economically performed on the 


6 G S Rowbottom Cam Milling Machine. 
i* 





This cam is used on an auto- 
matic shoe lace braider— 
another of the hundreds of 
automatics economically sup- 
plied with these important 
parts from the Rowbottom 
contract shop. 


Rowbottom Cam Milling Ma- 
chines, in our contract shop 
or in your plant, are ready to 
give you always profitable 
service. Ask about them. 


She 


ROWBOTTOM 
MACHINE CO. 


Factory: Waterville, Conn. 


WATERBURY, CONN. 
U.S. A. 
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7 Do 70% of your Lathe Work on a 
| SUNDSTRAND 
STUB LATHE § 


—and do it more efficiently and at lower 
cost than you could by other methods. 


Sundstrand Stub Lathes handle from 60% 
to 70% of all engine lathe work and they do 
it better and cheaper than other machines 
you would need to handle the same work. 
The over-arm gives possibilities for special 
tooling that are particularly valuable on mul- 
tiple operation work; operation is semi- 
automatic and if the work is correctly stag- 
gered one operator can take care of two or 
three machines. 





Capacity, 8” over carriage; 10” 
between centers. Send blueprints 
for production estimates. 


ROCKFORD TOOL COMPANY, Rockford, IIl. 


AGENTS IN PRINCIPAL CITIES 


/REDAERUHAGGGGGEDEGUGGRGGRGGGCUREQDOUCRROGGCCQURGUREURGROQGGEUGCRERRDOGRECRRDORRGLRRRSRCRCRECCGEGREDRORELERDRRSSOEEORDGRRRERORREERRROEBERE! 
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THE ROCKFORD RIGIDMIL 


$ 






no — Compactness—Power— 
we ey e 
=| Sew“ S Efficiency 


ROCKFORD) | 






The Rockford Rigidmil is not big—but it’s 
built to do big work. Compact construction is 
part of its efficiency; there is no power 
wasted on unnecessary bulk or weight. 














The rectangular overarm, in permanent 
alignment with the main spindle, insures 
accuracy; entire speed box unit mounted on 
Timken Bearings; feed box unit submerged 
in oil insure smooth operation with mini- 
mum attention; fly-wheel on spindle elimi- 
nates chatter and vibration. 























The Rockford Rigidmil is an unusual ma- 
chine—we’d like to tell you more about it. 


Rockford Milling Machine Co. 


ROCKFORD, ILLINOIS 





ROCKFORD 
MILLING MACHINE 
WE 
ROCKFORD Lt co 
U8. a, 








FOREIGN AGENTS:—Louis Besse, 39 Rue de Lappe, Paris, France; Casa- 
mitjana Hermanos, Apartado 503, Barceiona, Spain; A. A. Jones & Ship- 

man, Ltd., New Century Works, Leicester, England; Roku-Roku-Shoten, 8 
Shinsakana-cho, Kyobashi-ku, Tokyo, Japan; Selson Engr. Co. (for Australia) 
24 Stone St., New York City, N. Y.; Aktiebolaget Servus, Kungsgatan 28, 
Stockholm, Sweden; Wynmalen & Hausman, Rotterdam, Holland; Manning, 
Maxwell & Moore, Inc. (for Brazil and Colombia, S. A.), Pershing Square 
Bldg., New York City, N. Y.; R. S. Stokvis & Fils, 1-A Boulevard Du 
Jardin Botanique, Brussels, Belgium; Emanuelle Mascherpa, Milan, Italy. 
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Sensitive Drilling Machines 
that actually cut drilling time 


Time saved is money earned in any shop—and this 
line of machines will cut your time on light drilling 
jobs. 





Why? Because you can change speeds in two sec- 
onds or belts in ten seconds—because the auto- 
matic idlers keep the belt pulling to capacity at all 
times—because the full ball bearing equipment and 
accurate machining gives a smooth, fast cut. 


And if you have any heavy or complex drilling 
problem, refer it to FOOTBURT. There is a 
FOOTBURT machine for every drilling require- 


ment. 
Let Us Have Your Inquiries 





The Foote-Burt Company 


Footburt Sipp 


ra neat ' Cleveland, Ohi 
Sensitive Drilling Machines y ” 
DETROIT OFFICE MILWAUKEE OFFICE 
4-151 General Motors Bldg. 1143 Wells Bldg. 





























For Practically All the 
Keyseating in Any Shop! 


AutomaticThreading 
Lathes, Automatic 
Hob Thread Millers, 
Coulter Multiple 
Spindle Profilers, 
Coulter Shaping 
Planers, Special Ma- 
chine Tools 





It threading operations are important in your manu- 
facturing processes, send for details of the entire line. 


The Davis Keyseater | The Automatic Machine Co., Bridgeport, Conn. 
will handle every vari- 


ety of keyseating, cov- 
ering the entire range 




























PORTABLE val Toearh 
of work common to the ELECTRIC DRILLS Lig fs ( 
usual job shop, also d GRINDERS ag 3 Mi le 
production work ex- _ lll 
cepting only extraordi- a j i: L2U-%* 
narily large quantity Tested to U.S. Navy requirements ann Ne, 
manufacturing opera- THE NEIL @ SMITH : 
tions. sli ELECTRIC TOOL CO. Cinetanatt 





Let us tell you more about this 
machine and the work it will do, 


DAVIS 66 199 
po H OLE HOG 


255 Mill Street DRILLS, REAMS, BORES 
ROCHESTER, N.Y. MOLINE TOOL COMPANY, Moline, III. 
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For heavy, accurate work, the C-O 21” Drill 
is unsurpassed, combining every modern 
operating feature and convenience with ex- 
treme excellence of construction. The base 
gives extra rigidity for capacity drilling, as 
does the oversize column, solidly anchored 
to the base, by means of a heavy flange. 
Feed is by worm gear, running in a con- 
tinuous bath of oil. The crown gear is of 
phosphorous bronze. Table measures 16” 
with T slots for clamping. 

Spindle travel 12”, distance from table to 
base 43”, 

Drills to center of 211%” circle in the clear. 





C-O No. 101 Radial Drill is designed 
for the most critical and exacting long life. 
work, yet is most moderately priced. 
Furnished in 2%’ and 314’ models. 
Power feed and automotive stop. Tap- 
ping attachment extra. 





"aN Canedy-Otto Manufacturing Company 





C-O Sensitive Bench Drill No. 24, 
particularly adapted for light ac- 
curate and rapid work. Crown 
steel gears assure smooth running, 


Drills to center of 12” circle. 
Capacity 9/16”. 
Spindle speeds 214-368-698 R.P.M. 


ANEDY-OTTO DRILLS embody fifty 
years of experience in the manufac- 
turing of high-grade shop tools and ma- 
chinery. Up-to-the-minute in design. and 
built the world-famous, C-O standards of 
accuracy, durability and strength, they are 
yet sold at prices that make work done on 
them unusually profitable. For perma- 
nently trouble-free operation, and main- 
tenance of higher standards of output, 
C-O Drills offer the ultimate in drill satis- 
faction. Write for our catalog No. 25, 
showing drills to meet every requirement. 























General Offices and Factory: 
CHICAGO HEIGHTS, ILL. 


NEW YORK BRANCH 
407 Broome Street 


SAN FRANCISCO BRANCH 
955 Folsom Street 


Complete stock carried at branches. 


C-O No. 29 Sensitive Bench Drill, 
motor driven is so designed that 
it completely eliminates the use of 
gears. Equipment comprises 4 
H.P. vertical type motor, belting, 
chuck, toggle type switch, lamp 
cord and socket. 

Drills to center of 10” circle with 
capacity of 5/16”. 

Up and down run of spindle 214”, 
of table 7”. 

Spindle speed 1100 and 2200 R.P.M. 








C-O No. 51 wall or post Radial Drill 
can be installed at a material saving. 
Has four speeds, conveniently changed 
by a sliding collar. Power feed, auto- 
matic stop, self oiling countershaft. 
Furnished in 2%’ and 314’ arm. 
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FOSDICK 
DRILLING 
MACHINES 


From heavy drilling and bor- 
ing to high speed drilling and 
tapping, there is a Fosdick 
Drill to meet your require- 
ments with the utmost satis- 
faction—and that means ac- 
curacy, convenience, speed 
and low cost on quality pro- 
duction. Send for details. 

geared, High Speed to 
2 to 6 ft., capacity 3/16” 
to 4” drills. Balanced Arm, motor 
driven, 4 to 6 ft. High Speed Sensitive, 


3, 31% and 4 ft. for drilling and tapping, 
capacity to 1”. 


Uprights—21” to 30”. 
to 3”. 














OSDICK 





* 256. v8 PAT OFn 


Radials —All 
Heavy Duty. 


Capacity 3/16” 


Ball Bearing Sensitives —13” to 24”, 1 
to 8 spindles, capacity to 1”. 


THE FOSDICK 
MACHINE TOOL CO. 


CINCINNATI, OHIO, U. S. A. 


AGENTS: 


Coleord-Wright Machinery & Supply Co., 
St. Louis, Mo. Barbour, Love & Wood- 
ward, New York, N. Y. FE. A. Kinsey 
Co., Cincinnati, Ohio, Indianapolis, Ind. 
Peninsular Machinery Co., Detroit, Mich 






































Homer, Strong Co., Rochester, N. vo 
Buffalo, N. Y. H. A. Smith Machinery 
Co., Syracuse, N. Y. Swind Machinery 


Co., Philadelphia, Pa. Somers, 
& Todd Co., Pittsburgh, Pa. Stocker- 
Rumely-Wachs Co., Chicago, Ill, Mil- 
waukee, Wis. Taylor Machinery Co., 
Boston, Mass. A. R,. Williams Machinery 
Co., Toronto, Ont., Canada. The Mine 
& Smelter Supply Co., Salt Lake City, 
Utah. Moore-Handley Hardware Co., 
Birmingham, Ala. Waterhouse & Lester 
Co., San Francisco, Calif. Eccles & 
Davies, Los Angeles, Calif. The Cleve- 
land Tool & Supply Co., Cleveland, Ohio. 
Bay Verte Machinery Supply Co., Green 
Bay, Wis. Burton, Griffiths & Co., Lon- 
don, England. Fenwick Freres Co., Paris, 
France. Wynmalen & Hausman, Rotter- 
dam, Holland. Rylander & Asplund, 
Stockholm, Sweden. Wilh. Sonesson & 
Co., Malmo, Sweden, Copenhagen, Den- 


Fitler 






































U.S. Multiple Drill Head 


With this simple attachment on your one-hole-at-a- 
time drilling machine you can drill two, six or a 
dozen holes in 
the time it 
takes to drill 
one, and at a 
fraction of the 
cost of a mul- 
tiple spindle 
drill press. 












Send blueprints 
or sketches for 
our estimate of 
the savings pos- 
sible on your 
work. 


United States Drill Head Co. 


1948 W. Sixth Street, CINCINNATI, OHIO 
Michigan Agents—National Sales Engrg. Corp., Detroit. 








Equal to a Special Machine 


When rapid positioning for drilling, 
tapping, facing, counterboring, etc., is 
required, the Morris Radial meets 
every need. It does many things so 
well that it is the equivalent of a 
specially designed machine for each 
special job. 
Made in 2, 2%, 3, 3%, 4 and 4% feet 


sizes. We also manufacture 16”, 18” and 


22” Cone and Geared Head Lathes. 
Let us send catalogs. 








The Morris Machine Tool Co. 


Cincinnati, Ohio, U. S. A. 
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- | J-R Long Stroke Pneumatic Drills 


77 The only air drills with speed governors 


ir 


















Why tapping costs 
are now reduced 


A centrifugal governor on each four cylinder 
Ingersoll-Rand drill prevents racing the ma- 
chine beyond a safe working speed for either 
the machine or the staybolt tap. 


In tapping it prevents damage to the tap 
at the hump and helps make better threads. 
It reduces air consumption and avoids wear 
and tear on the drill parts. 


It prevents racing when a drill is under- 
loaded and so avoids injurious high speeds, 
excessive friction heat and burning of the 
lubrication. The crank and connecting rods 
do not receive the strains present in a ma- 
chine without a governor. 





The above shows the 
centrifugal speed gov- 
ernor mounted on end 


INGERSOLL-RAND COMPANY, 11 Broadway, NEW. YORK CITY of main valve. 
Offices in principal cities the world over. 

FOR CANADA REFER CANADIAN INGERSOLL-RAND CO., LIMITED, 
260 ST. JAMES STREET, MONTREAL, QUEBEC 


Ingersoll -Rand 
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Write for 
farther 
details 
regarding 
Kingsbury 
machines. 





Faster Drilling 









» Faster Handling of Work 


Less Drill Breakage 


These are the factors that prove the superiority 
of Kingsbury Drilling Equipment. 


We offer to solve your drilling problem with more 
than a mere machine—with service—the result of 
several years’ experience on small hole drilling— 
we see that the machine is tooled to produce as 
great a quantity of work with as little amount of 
labor as the nature of the job and desired produc- 
tion will warrant as regards preliminary expense. 


The single spindle machine illustrated with No. 82 
universal clamping and ejecting fixture will handle 
a small drilling job as fast as possible, or at the 
full capacity of the drill. Three of these units on 
one bed make an ideal machine for cross drilling 
steel pins, for instance, work which can be handled 
at the rate of 1500 to 2000 pieces per hour. 


KINGSBURY MFG. COMPANY 
KEENE, N. H. 


Specialists in Automatic Drilling Machinery 


August, 1925 




















Sibley Drilling Machine 

















For Heavy Drilling 


Die cast bushings on 
all main drive shaft 
bearings. Extra large 
worm gear is driven 
by steel gear in an oil 
bath. Means provided 
for taking up all wear. 
Automatic stop re- 
leases feed at any 
depth. Many other 
features. 


Sibley Drilling 
Machines are 
m ; made in 16” to 
& 30” types, sliding 
or stationary 
heads. Send for 
catalog. 


SIBLEY MACHINE COMPANY 


8 TUTT STREET, SOUTH BEND, IND., U. S. A. 

















GREENLEE 





Multiple Spindle * ’ 
DRILLING and TAPPING 
MACHINES 


FIAT TURRET IATHES 


Double End Shaft- 
TURNING | IATHES 


Special Metal Working 
MACHINES 














GREENLEE BROS. 6CO. 0 


ROCKFORD, ILL. 
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Multiple Spindle Drills 
THE HARRINGTON COMPANY 


PHILADELPHIA 


























Th 















(7" accurately and at the lowest possible cost. 
iM This machine drills up to 3/16” 
ats diameter at speeds up to 10,000 
Used INC recision R.P.M. Let us prove to your com- 
drills 2 ' nical or manu- plete satisfaction that for precision, Si 
LW sensitiveness and economy it cannot aces 
as 53) st SS. | be beaten. Drills 
ali are also 
(oy) )y you) made in 
Plain 
Belt-dri i g Bearing 
Models 
One to Si 
Details 
gladly sent 


Ball-Beayif *gMachines 


Accurate, Low Cost Drilling 










Every time a hole is drilled with the Sigourney 
No. 0 Ball Bearing Bench Drill, it is drilled 





































e pe 3 Co. The Sigourney Tool Company 


Cincinnati, Ohio 
11 Sigourney Street ~ HARTFORD, CONN., U. S. A. 
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Columbia Superior Shapers 
Fast—Powerful— Accurate 


Shapers that meet the demands of tool room work and manufacturing 
operations, that are profitable in contract and repair shops. 


Quick stroke adjustment, quick change feed, improved rail clamp, spe- 
cial driving cone construction are special advantages in these machines. 


Cut shows machine with speed Box, Friction Clutch and Brake and 
Single Pulley Drive; also built with Cone Pulley or Motor Drive, 16” 
to 36” sizes. Send for complete details. 


The Columbia Machine Tool Co., Hamilton, Ohio 


Boston, Buffal Chicago, Cleveland, Detroit, Houston, 
Francisco, S.attle, St. Louis, Syracuse. 


Manning, Maxwell & Moore, Inc., Selling Agents, New York City and branches—Atlanta, 
ffalo Philadelphia, Pittsburgh, San 

















greatly promoted convenience of handling. In- 

teresting construction details include square oune ° 

ways for ram, large wearing surface on crank Make your drilling profitable with 

bearing, tilting table, motor drive, swivel ‘ 

= DRILLERS 

MAY WE SEND DETAILS? GQFER 
Take advanta; f th te- ”? feat 

The R. A. Kelly Company of Flocter Diilees sd Ausiinry Flesde 
XENIA Makers of Crank Shapers Only. OHIO, U.S.A. HOEFER MFG. Cco., Freeport, Hil. 


Broaching Machines and Broaches 


Years of experience in the successful 
manufacture of broaching equipment 
assure you of up-to-date, progressive 
methods and tools when you _ buy 
broaches or broaching machines from 
J. N. Lapointe Co. of New London. 


We'll be glad to quote costs and give you 
complete information on any broaching 
proposition. 


J. N. LAPOINTE CO. 9f New London, Conn. 














Shapers Exclusively 


Kelly Crank Shapers ||" “Driven x through Speed’Box, 32° BG 


All Geared Single Pulley Drive 


The invest t value of the Kelly fi s high 
Sees aaad a eas ae rasa er peo THE SMITH & MILLS COMPANY 
its use. The Kelly is a modern machine tool CINCINNATI OHIO, U. S. A. 


in every respect. Recent improvements have 





























Why Dismantle to True, Turn, Rebore Heavy Machinery ? 





Mar.ufacturers of Portable Boring, Milling and Pipe Bending Machinery and Floor Boring Machines 


The Pedrick Portable Turning Machine goes to 
the job—all set. Turns shafts, axles, rolls; trues 
crank pins; rebores crank pin holes, ete. Accu- 
rate. Quick. Convenient. A great time saver. 
Several sizes to meet all requirements. 


Write for details 


Pedrick Tool & Machine Company 


3639 N. Lawrence Street. PHILADELPHIA 
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The ROCKFORD Shaper 


In the Rockford Shaper bearings 
%: | N a a penis t preventing 
OE eae e wedging action frequent in an- 
cee Seer Sm 1 aE, , gular bearings, and maintaining 
greater accuracy. Full length taper 
gibs throughout, adjustable where 
needed. Operating levers are all 
on the right side, within easy reach 
of the workman. Oil cups are out- 
side—always visible and accessi- 
ble. To these and to all other de- 
tails the utmost 
thought and skill 
have been ap- 
plied, making a 
mshaper we are 
proud to sell— 
and the purchas- 
er is proud to rec- 
ommend. 


—_— } Send for the circular 
<i ROCKFORD MACHINE 


Planers TOOL COMPANY 


So 2400 Kishwaukee Road, 
rills ROCKFORD, ILL. 




































































The Morton Draw-Cut Shaper 











Takes Deeper, Smoother, 
More Accurate Cuts 


HERE is more power in a draw-cut than in a 

push-cut, and less strain on the machine—there- 
fore the Morton Draw-Cut Shaper is more compact 
in construction than a_push-cut 
shaper and consumes about one- 
third less power. | 


Setting up and operating conveni- 
ences make it possible to perform a 
variety of operations in one setting 
—cutting handling costs and in- 
suring greater accuracy on compli- 
cated operations. 


Morton Draw-Cut Shapers and 
Planers are production machines 
for modern industrial and railroad 
shops. Ask about them. 








Morton Mfg. Company 
MUSKEGON HEIGHTS, MICHIGAN, U. S. A. 
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(RAN TRiveting 


Cuts Labor Costs Two-thirds 










Before a Grant Riveter was installed here it took 
three operators on other type machines to keep up 
with production on these wash wringer handles. 
Now one man sets 1800 rivets, 5/16” diameter, 
41/,” long, every hour. Every rivet is accurately 
set and well finished. 
Grant Rivet Spinners 
and Grant Vibrating Riv- 
eters are production ma- 
chines for all kinds of 


tight and loose riveting. 
Ask about them. 





The Grant 
Manufacturing 
& Machine Co. 


N. W. STATION 
BRIDGEPORT, CONN. 

















THE WHITON 


Revolving Centering Machine 


For Accurately Centering 


Commercially Finished 
Shafts 


The cut shows the Revolving 
Centering Machine—a large size 
of the well-known ‘machine of 
this type. It is heavier through- 
out and has capacity to center 
shafts up to 5 inches in diameter. 


Constructed same as the smaller 
machines and embodies all the 
special features. 


Circulars and prices sent upon 
application. | 


THE D. E. WHITON MACHINE COMPANY 


NEW LONDON, CONNECTICUT, U. S. A. 
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THE DILL SLOTTER 








The Dill Slotter is used also for miscellaneous 
machining and slotting as well as for manufac- 
turing operations of the type shown. 


Dill Slotters are profitable on all kinds of work 
in all kinds of plants. Send for the booklet of 
operation facts and photographs “The Dill Slot- 
ter in Action.” 


T. C. DILL MACHINE CO., INC. 

























Speed and 


Accuracy on 
Production 
Operations 


Only two and a half hours 
to machine both ends of 
these three hard steel cast- 
ings! Another production 
operation made _ possible 
by the revolving table 
which enables the opera- 
tor to machine any part 
of the work without 
change of setting. Dill 
Slotter facility for hand- 
ling heavy, awkward jobs 
and Dill Slotter power 
which insures accuracy on 
difficult cuts make this a 
highly profitable installa- 
tion in the machine tool 
manufacturing plant in 
which this photograph was 
taken. 


























. 


THE DILL SLOTTER PEOPLE, Philadelphia, Pa. 


DOMESTIC. AGENTS: Henry Prentiss & Co., New York City, Buffalo, Rochester, Syracuse, N. Y. 


Boston, Mass.; Hartford, Conn.; Motch & Merryweather 


Machinery Co., Cleveland, Detroit and Cincinnati. Marshall & erga Machinery Co., Chicago pt Indianapolis. Brown & Zortman Machinery Co., Pitts- 
burgh, Pa. W. E. Shi ley bas ay Co., Philadelphia, Pa. Elliott & Stephens Machinery Co., St. Louis, Mo. FOREIGN AGENTS: Alfred Herbert, Ltd., 


British Isles. ‘Alfred erbe 
Paris, France. Societa Anonima Italiana, Alfred Herbert, Ltd., Milan, Italy. 


Yokohama, Japan. Societe Anonyme Belge, Alfred Herbert, Brussels, 


Belgium. Societe Anonyme, Alfred Herbert, Ltd., 
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Thousands of Little Edge Tools 
on a Piece of Cloth 


oe a strip of Aloxite Cloth and finish up a piece of metal— any 
metal. Note the way it takes hold—how it bites. 


Every little Aloxite Grain on that piece of cloth is cutting just like 


a tiny edge tool—cutting with a free, fast, uniform action that 
leaves always a smooth, uniform finish. 


YOU HAVE NEVER USED AN ABRASIVE 
CLOTH THAT CUTS WITH SUCH SPEED 


Aloxite Cloth outcuts and outlasts the old-time emery cloth and 
gives a better finish. 


It is flexible. It doesn’t split or peel or lose its grain, nor does it 
dull down until it has done full duty. 


There are any number of jobs right in your plant where you can 
use this remarkable cloth. 


You can get it in the Economy Rolls or Standard Sheets in all Grits. 


Send for a set of assorted sample sheets and try it out 


Aloxite Cloth—The Cloth that Cuts 


The Carborundum Company 
Niagara Falls, N. Y., U.S.A. 


New York, Chicago, Boston, Philadelphia, Cleveland, Cincinnati, Pittsburgh 
Detroit, Grand Rapids, Milwaukee 
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A massive, powerful 
production tool 

















HE new Gardner No. 27 
OIL GEAR FEED Double 
Spindle Disc Grinder has been 


redesigned to accommodate 


HE other half of the production 
story is the heavy-type 


Gardner G. I. A. Disc 


illustrated below. The un- 
equalled cutting and lasting 
qualities of this product, in 
both Standard and Deep-Cor- 
rugated types, are largely re- 
sponsible for the great produc- 
tive possibilities of this, as of 


all Gardner Grinders. 


longer work. It spells efficient, 





economical production upon a 
great many large 
parts with opposite 
parallel flat surfaces 
of approximately 
equal area. 


Ask for Circular 
and for New G. I. A. 
Disc Folder ! 


GARDNER 


GARDNER MACHINE COMPANY 
414 E. Gardner St., Beloit, Wis., U. S. A. 


GRINDERS 
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“Abrasive Borolon Wheels 
Keep H. S. Steel Tools “Just Right” 


“Abrasive” Borolon Grind- 
ing Wheels keep the H. S. 
steel tools sharp in this ship 
and engine building plant. 
They stand up well to a 
difficult grinding job; big 
H. S. steel tools are not easy 
to grind, but as usual the 
right “Abrasive” Wheel 
stands up to the job better 
and lasts longer than other 
wheels they have used. 








“Abrasive’ Grinding 
Wheels in various other de- 
partments in this plant 
have given equally profit- 
able service; they have been 
used for a number of years. 





“Abrasive’ Grinding 
Wheels are profitable for 
use on everything from 
snagging castings to the 


B or’ olon _ finest grinding. 


ee Tell us what you grind— 
nd : our experts will select the 


pm... till wheel that will make the 


Fl ectr ol On job pay best. Catalog? 


TRADE MARK 











A 












ABRASIVE COMPANY 


Bridesburg 566 W. Washington Blvd., Chicago Philadelphia 
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Grind in 1925 with 


A SALLE 
GRINDERS 








This No. 1 Plain and Surface 
Grinder with micrometer adjust- 
ment is a good grinder for gen- 
eral shop and tool-room use. 


Height to spindle center... .40” 


The No. 3 Plain and Surface 
Grinder is a good machine for 





Distance b>tween wheels... .15” general grinding work which re- 
Spindle bearings. ..1 1/16 x 31/2” quires a large rigid machine, 
Size of pulley.......314 x 21%” also furnished for wet grinding. 


Grinding wheels ........12x1” 
Distance between wheels... .25” 
Working surface of table 7 x 24” 


Longitudinal movement ... .24” 
Traverse movement ... Al . 





bee 


The American Twist Drill Grinder will 
grind your drills right, either straight or 
oversized shank drills. A boy can run 
it, and no chance for him to go wrong. 





These are just a 
few of the La Salle 
line of Grinders. 
They are satisfac- 
tory in operation 
and reasonable in 
cost. 








Write for circulars 


The No. 2 Automatic Surface 


The Ameri Drill Gri ib Grinder i ffective f 
Ths pAmercan, Bull Ginx = Completely describ- paar lg ag age 


34%". For wet or dry grinding. small tools. Also furnished for 
Wet Grinding and Motor Drive. 


Speed of wheel ——_, — ing La Salle Grind- Using a 7” wheel, the vertical 


Sveed of counter....425 R.P M. spindle travel is 10°. 
Height of machine......... 49” Will ind work 20” 1 d 
Floor space.......... 25” x 40” ers. 6”. wi laine —— 


LA SALLE TOOL COMPANY 


LA SALLE, ILLINOIS, U. S. A. 
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The Symbol 
of Better Grinding 


—_—— 





Sterling announces new type $rinder 


for heavy duty Foundry Grinding 








Grinding Wheel Distributors 


Boston, Winter Hill Sta., 

Lombard & Co. (also grindstones) 
Buffalo, Root, Neal & Co. 
Canton, The Canton Hardware Co. 


Chicago, 23 S. Jefferson Street 
The Cleveland Stone Co. 


Cincinnati, 
The Wm. T. Johnston Co. 


Cleveiand, 
The W. M. Pattison Supply Co. 


De‘rocit, 535 Bates Street, 
The W. J. McKee Machinery Co. 


Elmira, Ikyving D. Booth, Inc. 


Erie, 
United Hardware & Supply Co. 


Indianapolis, : 
Hide, Leather & Belting Co. 


Louisville, 
Belknep Hardware & Mfg. Co. 


Milwaukee, 
Shadbolt & Boyd Iron Co. 


New York, 30 W. Broadway, 
L. Best Co., Inc. 


Pittsburgh, 

Pittsburgh Gage & Supply Co. 
St. Louis, 4 
St. Louis Machinists’ Supply Co. 
Tiffin, The Cleveland Stone Co. 


Watertown, 
W. W. Conde Hardware Co. 











STERLING ABRASIVES 





Illustrated above is our new type grinder for heavy duty 
foundry grinding. 


Can be had either 440 or 220 volts A.C. current, speed 900 
r.p.m. and powered by a special 10 h.p. Lincoln motor which 
is readily accessible. Controlled with industrial push button 
or compensator as desired. 


Main shaft 314” diameter, wheel end 2!4”—a good margin 
of strength beyond actual requirements. S.K.F. bearings 
throughout. Carries two wheels 20” to 30” in diameter and 
up to 4” thick. 


Can be disassembled and assembled in less than two hours. 


No holes or projections to catch dirt—grinder and work are 
easy to keep clean. 


Wheel guards, made of steel bands and heavy, cast plates 
with side plates hinged and held in place by bolts and wing 
nuts are easily accessible. Rests are adjustable. 


In every sense a Sterling product worthy of a worthy name. 


Send for interesting low prices. 


THE CLEVELAND STONE COMPANY 
CLEVELAND, OHIO 
Grinding Wheel Factory, Tiffin, Ohio 


NEW YORK BRANCHES CHICAGO 
283 Front Street 23 S. Jefferson Street 


AND STERLING GRINDING MACHINES 
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BATH 


Universal Grinding Machines 


No. 1 10 x 20 

No. 2 10 x 25 

No. 2' 10 x 36 
Either Belt or Motor Drive 


for 


Cylindrical, Surface, Internal, Disc, 
Tool and Cutter Grinding. 


Sold by: 


Hill, Clarke & Co. 
Ogden R. Adams Co., Inc., 
W. M. Pattison Supply Co. 


Boston, Mass. 
Rochester, N. Y. 
Cleveland, Ohio 


National Supply Co. Toledo, Ohio 
Chas. A. Strelinger Co. Detroit, Mich. 
Federal Machinery Sales Co. Chicago, Ill. 


Indianapolis, Ind. 
Pittsburgh, Penna. 
Philadelphia, Penna. 


Vonnegut Machinery Co. 
Laughlin-Barney Machinery Co. 
Stoer Machinery Co., Inc. 
Western Manning, Maxwell & 
Moore, Inc., San Francisco, Cal. 
Toronto, Canada. 


Arthur Jackson 


UNIVERSAL GRINDING MACHINE CO. 


FITCHBURG, MASS. 

















Radically Different 





THE GEIER’ 


Double independent spindle electrically 
driven 


Polishing and Buffing Lathe 


Positively reduces costs. Features— 
variety of speeds; full ball bearing; 
dust-proof; automatic brakes; sturdy 
design; practically noiseless; 3 sizes— 
5, 714 and 10 horsepower. 
Send for Circular and Price Lists 
Manufactured by 


THE P. A. GEIER CO. 


CLEVELAND, OHIO 











UPHELD 


by Keen Mechanics 
everywhere 


who hate to waste time, 
money and effort doing 
a grinding or lapping job 
with a slow old-fashioned 
compound. They use 


PEP WATER-MIXED 
GRINDING COMPOUND 


and get the highest speed 
with the smoothest job. 






if you want to be shown, 
mail this Coupon NOW 


2 
for a FREE SAMPLE. ay oo 
wy of 
ee . 
° 
A re 
¢ 














¢ 
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FITCHBURG 


Cylindrical Grinding Machines 


8 x 36 

. 12 x 36 

1 8 x 54 
12 x 54 


with automatic feeds 
4x 20 8 x 20 


hand operated 
Also 


Tappet and Valve Seat Grinding 
Machines 


Sold by: 


Boston, Mass. 
Rochester, N. Y. 
Cleveland, Ohio 
Toledo, Ohio 
Detroit, Mich. 
Chicago, Ill. 
Indianapolis, Ind. 
Pittsburgh, Penna. 
Philadelphia, Penna. 


Hill, Clarke & Co. 

Ogden R. Adams Co., Inc. 

W. M. Pattison Supply Co. 

National Supply Co. 

Chas. A. Strelinger Co. 

Federal Machinery Sales Co. 

Vonnegut Machinery Co. 

Laughlin-Barney Machinery Co. 

Stoer Machinery Co., Inc. 

Western Manning, Maxwell & 
oore, Inc., San Francisco, Cal. 

Arthur Jackson Toronto, Canada. 


FITCHBURG GRINDING MACHINE CO. 
FITCHBURG, MASS. 


The Simple Set-up of the 
Thompson Motor Driven 
Universal Grinding Machine 


Saves floor space, 
saves belting and 
reduces power 
waste. The maxi- 
mum driving ef- 
ficiency is insured 
under all condi- 
tions. 


The Thompson 
Universal is 
adapted for sur- 
face, cylindrical, 
internal, knife, 
edge or die grind- 
ing. 


We shall be glad 
to send circulars 
and full details. 


THE THOMPSON GRINDER CO. 


SPRINGFIELD, OHIO, U.S. A. 
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The Motor in the Base 


Designed as part of this Grand Rapids 
Tool and Cutter Grinder No. 4, to meet 
the special needs of this machine, the mo- 
tor built into the base is particularly ef- 
ficient and economical in operation. Elim- 
ination of overhead work, reduces equip- 
ment and upkeep costs, and saves power. 
Grand Rapids Grinders give profitable 
service. This machine is arranged for 
wet or dry grinding. 

Let us tell you about the entire line 


GALLMEYER & LIVINGSTON CO. 


344 Straight Ave.,S.W. Grand Rapids, Mich. 
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Conserve Power 
and Save Time 


The foot-lever stops the Marschke 
Grinder the moment the _ operator 
leaves his work. Motor, which reaches 
full speed in 4 seconds, is our own 
type, with removable stator core, so 
that repair or replacement does not 
require removing entire motor. 


Adjustable exhaust-type guards, fur- 
nished with or without complete ex- 
haust fan. Ball Bearings throughout. 


Let us send complete details. 


Marschke Mfg. Co. 


INDIANAPOLIS, INDIANA, U. S. A. || 

















BADGER TOOL COMPANY 


Grinding Machinery 


Supplies and Accessories 
E. B. GARDNER, President R. D. GARDNER, Treasurer 
BELOIT, WISCONSIN, U. S. A. 








RemarkKable Service 


4) Bridgeport Grinders stand up under se- 
vere treatment—long hours and tough 
work leave them ready for more. 

Let us tell you how Bridgeport Grinders 
are made—and you’ll understand their 
capacity for work. Send for catalog. 


The Bridgeport Safety Emery Wheel Co., Inc. 


1283 West Broad St. Bridgeport, Conn. 
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This “PRODUCTION” 


Polishing -and Finishing Machine 
Any Finish You Want ! 


Polish any metal or hard composition’ cylindrical 
or tapered parts up to 4” in diameter just as 
much or as little as you want and be certain of 






mechanically uniform finish. The operator feeds —_ — 
the pieces in on one side of the machine, a feed pe nies 
wheel set at a slight angle holds them against production 
and feeds them past the abrasive belt. They estimates. 


come out the opposite side, each piece exactly like 
the other, finished as you want them without any 
special skill on the part of the operator. 


Examples of production time: Rough machinery 
steel rods 34” diameter, 18” long—one pass with 
a No. 24 abrasive belt—5 seconds. Hard rubber 
rods 14” diameter, 30” long, fine black gloss 
polish, two passes—12 seconds each. 


The quality of the abrasive belt controls the finish 
of the work. 


PRODUCTION MACHINE CO. 


Coleord-Wright Machinery & Supply Co., St. Louis, Mo. Allicd Machinery Co 
of America, New York City, N. Y. (Export.) 


Motch & Merryweather Machinery Co., Cleveland, Detroit, Pittsburgh, Cincinnati. 


___Type A Production Polishing Machine for Cylindrical Work | 

















| 
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RANSOM GRINDERS ||7—#=*="@s)se-=— 


Ball Bearing—Heavy Duty 


A Two Year Free Service Guarantee 


Back of Every “Marathon OK” Motor 
GRINDERS 


Pedestal or bench 
type, with Mara- 
thon OK guaran- 
teed type “NU” 
enclosed dustproof 
motors. 4, % 
and 1 h.p. sizes— 
only practical and 
safe on-and-off switch on any _ grinder. 


MOTORS for shop and household use. 


1/8, 1/6, 1/4 and 1/3 h.p.—A.C. and D.C. 
Choice of Binding Post or cord and plug 
terminals. 








Price 25% to 50% lower than others ask, and 
Marathon OK Motors are better. 


Send for descriptive circulars. Mention sup- 
Details Gladly Furnished ply house through which you prefer to buy. 


RANSOM MANUFACTURING CO. Marathon Electric Mfg. Company 


Oshkosh, Wis., U. S. A. 34 Island Avenue WAUSAU, WIS., U. S. A. 


ALL SIZES TO 15 H. P. 
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ne Abrasive Band Grinder or Bench Sander 


(Hormel-Wagner Patent) 


For ROUGHING 
SMOOTHING or 
FINE FINISHING 


PRODUCING STRAIGHT GRAIN FINISH 
AND SHARP EDGES 


You can use it for brass, copper, steel, 
aluminum, bone, hard rubber, cellu- 
loid, fibre, wood and bakelite products. 





Made with single or T & iL pulleys; direct motor drive 
and with disc, in 4" and 8" wide Band sizes 


WALLS oe CORP., 96 Warren Street, New York 











PRECISION GRINDER 





BRYANT CHUCKING 
GRINDER COMPANY 


SPRINGFIELD, VERMONT 


Builders of 


Hole and Face Grinders 
Deep Hole Grinders 





Reg. U. S. Pat. Off. 














a — Grinding and Polishing Machinery 


A highly developed grinder for either internal or 


external precision work. Has new and valuable p 
features. Send us your address for our booklet, D lamond lachine Co. 
it is worth having. Providengs R. 1..U.S.A. 


Manufactured by 


J. E. GILBERT GRINDER CO. 
214-16-18 Greenbush St. 














MILWAUKEE, ‘ " WIS. ‘Pull’ Countershafts 
SERVICE TOOL DIE & MFG. CO. Grinding and Polishing 
2256-58 W. Walnut St. , 
CHICAGO = - - - ILLINOIS = Machinery 
Distributors for 
ILLINOIS, OHIO, INDIANA, MICHIGAN BUILDERS IRON FOUNDRY, Providence, R. I. 











STRAIGHT SHARP EDGES —— obtained on the 
PUNE] BELT GRINDER 


Motor driven from lamp socket with an 
adjustable bed, table, and angle gauge, 
it is convenient for a wide range of sur- 
facing operations. A garnet belt makes 
it a high speed Sander. 





Write for the interesting details. 









THERPORTER (CABLE IMACHINEWCON 


SYRACUSE, N. Y. 
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Abrasive Surface Grinders are ideal ma- 
chines for tool-room, shop or factory. 
They’re accurate, versatile and produc- 
tive, meeting requirements for all ex- 
cept the largest classes of surface 
grinding. 


As an example of the care with which 
these machines have been developed, 
take a look at the motor drive. Enclosed 
in the base, thoroughly protected, easy 
of access, drive direct to spindle by 
leather belt which is entirely encased to 
top of machine. 





And this is one only of the many features of Abrasive 
design we'd like to tell you all about. Write us. 


Abrasive Machine Tool Company 


East Providence, R. I., U. S. A. 

















The Diamo-Carbo Emery Wheel Dressers 


Cost little, keep wheels right. 
stitute for diamond tools. 
on trial! 


Send for the price list of Desmond-Stephan wheel 
dressing tools, Huntington, Sherman, magazine, 
etc., standard or special tools. Diamonds in stock 
for selection. 


A satisfactory sub- 
Let us send you one 





The Desmond-Stephan Mfg. Co. 


URBANA, OHIO 
New England Representative, George L. Gaylord, Westfield, Mass. 
The Canadian Desmond-Stephan Mfg. Co., Ltd., Hamilton, Ont. 
Alfred Herbert, Ltd., Coventry, England, Agent for Great Britain. 











Emery Wheel Dressers 
Two Sizes Cc U TT E R S Nos. 1-2 


We make the regular Huntington (Pattern) for all sizes. 
Roughing for Nos. 1 and 2. Paragon for No. 1 only. 


GEO. H. CALDER CO., Lancaster, Pa., U.S.A. 








INDUSTRIAL DIAMONDS 


Only good diamonds With thirty years ex 
well selected for qual- Tools perience in "heniiies 
ity and proper weight diamonds and making 
for work required of Made of special shape diamond 
them, then — properly e tools, we know we can 
mounted will give maxi- Diamond satisfy your every want 


mum service. at the minimum cost. 


ACME DIAMOND TOOL CO., 170 Broadway, New York 











Grind your Drills on an 





It is the pronounced hook 
at the center of drills 
ground on the Oliver Drill- 
pointer that permits maxi- 
mum feeds and speeds; re- 
quires much less power; 
gives more _ holes. per 
grind; drills close to size; 
increases number of grinds 
per drill; reduces wear 
on drilling machines and 
solves many other drilling 
problems. This hook gives 
proper clearance to the 
cutting lips and permits 
the chisel point to cut its 
way without the slightest 
drag. 


Let us grind a few of your 
drills for proof. 


OLIVER INSTRUMENT COMPANY 


1410 East Maumee St. ADRIAN, MICH., U. S. A. 
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; 7 Finishes small Pulleys 
Hard or soft, heavy or light, he). F 4 
it gvinds themall \ dame josie Crowned or Straight, from 


the rough. 


Cuts the Time in Half 
Over Turning 


Saves enough Cast Iron to 
pay for the labor and wear 
of Abrasive Ring. 


The Pulley is dropped on and 
picked off the vertical arbor. It 
is supported and rotated at the 
rim by a cone-shaped Driving 
Burr. 


The exact capacity is difficult to 
state. Pulleys up to 15” dia., 4” 
face are readily ground. Arbor 
Holder and Splash Pans accom- 
modate Pulleys up to 24”. With 
narrow faces, these can be readi- 
ly ground. 

F ; The only preparation is a 
The Abrasive Ring never straight Arbor to suit your 
needs dressing. It shapes Pulley and fit our Adjustable 
itself from the start. Holder. 






Send for Circulars. 


THE GRAHAM MFG. CO. 
71 Willard Ave. PROVIDENCE, R. I. 














Have you any such work? 








ee ae erie neater ian JR faces) 
teel Packing Strips : “a HIGH POWER 
Milling Cutter Blanks eters neuen §) SURFACE GRINDER} 
Gear Shaper Aprons Shoe Machine Part ; 

Camshaft Washers a een ene 

Rubber Discs Milling Cutter Teeth 

Gasoline Meter Parts . Friction Segments 


This new catalog illustrates these jobs, with production 
data, showing clearly the wide range of work that is 
handled quickly and accurately on the 


Blanchard Grinder 


You will be surprised to learn how wonderfully adaptable the Blanchard is to a wide variety 
of pieces, and not merely adaptable, but able to change quickly from one job to the next. 











Where shall we send your copy of this catalog ? 


BLANCHARD) THE BLANCHARD MACHINE COMPANY 


64 STATE STREET, CAMBRIDGE, MASS. 
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AUTOMATIC 
BUFFING 
MACHINES 


Twice as Fast as 


Hand Polishers 
on Auto Hubs 



























HIS operator rough 
and finish polishes 
seventy hub shells in a 
nine hour day—just 
twice as many as the 
best he could do by hand 
polishing. He gets higher 
wages (because of better 
production) yet the shells 
cost one third less than 
when hand polished. 


Automatic Buffing Ma- 
chines always pay—cus- 
tomer’s records show that 
they usually pay for 
themselves in from three 
weeks to three months. 
wey Operators like them be- 
~ cause absolutely uniform 
finish means no “rejects” 

—while greater produc- 
ef tes vclish any. tion, as in this case, usu- 


thing in quantity let’s see if 
it can’t be done on an Auto- ally means more Pay. 


YS ge matic Buffing Machine. 


AUTOMATIC BUFFING MACHINE CO. 


Chicago and Perry Streets BUFFALO, NEW YORK 
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Saving Forty Dollars Per Day 


on a Besly Automatic 


3000 
COIL 
SPRINGS 
PER 
HOUR 


Close-up view of feeding disc 


CHARLES H. BESLY 
& COMPANY 


120 B NORTH CLINTON STREET 
CHICAGO, ILL. 





Springs are 114” diameter x 134” long made 
of 3/16” steel spring wire and about one-half 
of a coil is removed from each end. 


The springs are fed into a chute by the operator 
and are picked up by rotary feeding wheel and 
carried between guides to the grinding wheels, 
then down between same and dropped out at 
bottom into a receptacle, finish ground on both 
ends. The rotary feeding wheel is fitted with 
removable hardened steel bushings, and a back- 
ing bar or guide lined with heat-treated steel, 
machined to conform to the circumference of 
the rotary feeding wheel is secured between the 
wheels to hold the work in place while grinding. 


Grinding wheels are not opened to allow work 
to enter, but are locked in place. The only ad- 
justment necessary is that to compensate for 
wear. The springs are compressed as they 
pass between the guides and the ends of the 
springs bear against the grinding wheels as 


_ soon as they are released from the guide. 


Write for bulletin No. 111 which illustrates 
and describes this and other Besly Grinders 
where the work and conditions are such as to 
lend themselves to the use of automatic 
equipment. 
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POSITIVE PROOF 
That Landis Will Reduce Costs 


Before spending your money for new equipment you should know 
just what returns you will get from your investment. You will want 
to get a dollar’s worth of results for every dollar you spend. 


In every installation the Landis Roll Grinding Machine is reducing 
the cost of resurfacing all types of rolls. The following example 
shows what one steel company is saving: 


Former cost $2.97 per roll 
Landis cost 94 per roll 
Saving $2.03 per roll 


They are resurfacing from 40 to 50 rolls per week giving them a 
return of 100% on their investment. 


Investment is measured by its income. Modern machine tools 
are good investments. 


LANDIS TOOL COMPANY, Waynesboro, Pa. 
New York Office: 30 Church Street 
Chicago Office: 618 Washington Blvd. Detroit Office: 5928 Second Blvd. 


Domestic Agents: Hallidie Machinery Co., Seattle; Smith, Booth, Usher Co., San Francisco and Lo ngeles; Peden 
Iron & Steel Co., Houston; Fulton Supply a Atlar nta’; F. C. Ri omnes md Machinery Co., Salt pn City ; Moore 
Handley Hardware Co., Birmingham. Canadian Agents: ’F. F. Barber Machinery Co., Fy oronto; Wi — & Wi tea n, 


Ltd., Montreal. Foreign Agents: y: a Stokes = & 7 men, Re ony R. S. Stokvis & Fils, Paris; Anders 
Meyer & Co., Lt hangbai; An drews «& ge Cc Ltd., Tokyo; Benson Bre others, Sydn ney and Melbourn ep 
Burton, Griffiths 4 vc. Ltd., London; Wilh. So ones on & Co., Malmo iad Copenhagen. 
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New Grinding Standards for Your Shop 





Send us a description of the work you handle and our engi- 
neers will submit recommendations for your consideration. 


MICRO MACHINE COMPANY 


Factory and General Offices: Bettendorf, Iowa, U. S. A. 
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The Micro gives you 
Range 

Precision 
Production—and 
Ease of Operation 
—In Greater Measure 


OU will do well to acquaint your- 

self with the merits of the Micro 
Internal Grinder if the efficiency of 
your equipment or your product is de- 
pendent upon Internal Grinding. 

The following Micro features insure 
superior finish and accuracy at a min- 
imum cost of time and labor: 

Greater weight, properly distribut- 
ed; variable head stock speeds that 
insure correct work travel; panto- 
graph drive mechanism that elimin- 
ates vibration and speed deflection; 
wide range, permitting the grinding 
of holes from 134” to 15” and 16” 
deep; ability to remove maximum 
stock in single cut; simple controls 
and quick set up fixtures for mount- 
ing of work. 
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Our New Booklet, 


“The Plant—The Facilities— 
The Methods” 


follows the sequence of its title ad- 
mirably. 


Our plant is pictured on the cover. 


Next two pages show some inter- 
esting interiors, featuring the ex- 
ceptional facilities of the plant. 


Then come ten pages of methods— 
and these are the pages that will 
hold your interest. 


When you've read the booklet, you 
will have a great respect for the 
products it illustrates. May we 
send a copy? 


The Oesterlein Machine Co. 


Cincinnati, Ohio 


Ci) 






















The best and 
most econom- 
ical wheel 

dressing tool. 


FRANCIS 


Diamond 


Grinder Tools 


Durable, high quality stones, correctly set. 
Tools for all types of wheels and grinders. 
Send for sizes and price list. 


FRANCIS @ COMPANY 
First Nat’l. Bank Bldg. 50 State St., Hartford, Conn. 
Est. in 1799 Keep Your Wheels Right for Good Grinding! 


A Good 


Diamond 


Keeps your wheels 
right for good 
grinding. 















Hopper Feed 
Screw Machines 


for any 

Metal 
Cutting 
Operation 

or any Blanks 

fed from 
Hopper or 
Magazine 





H. P. TOWNSEND MANUFACTURING COMPANY 
5 Chestnut Street HARTFORD, CONN. 
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Proof of High Speed ra 





DAVENPORT 
MACHINE TOOL CO., Inc. 
ROCHESTER, N. Y., U.S. A. 


Represented by Motch & Merryweather Machy. 
Co., Cleveland, Cincinnati, Detroit, Pittsburgh. 


Henry Prentiss & Co., Inc., New York. 





Each of the pieces shown 
is absolute proof of the 
ability of the Davenport 
Automatic to turn out 
screw machine work at 
tremendous speeds—and, 
at the same time, hold to 
the closest limits of accu- 
racy. 


No forcing or crowding 
with the Davenport—the 
five spindles provide more 
than enough capacity— 
work is accurate. 


Get Davenport production 
and get maximum profit. 





Specimens 
Actual Size 





Steel- 9 Seconds 
Hex Head Screw 


% 


Brass-2 Seconds 
Spark Plugnut 





Brass-4 Seconds 
Grease Cup 

















Established 
1905 
Originators 

an 





Manufacturers 


This type MP5 4 H.P. 
Machine is only one of the 
many types and sizes we 
build. Machines from 1/10 
to 2 H.P. for use in every 
branch of the metal in- 
dustry. 





THE £ CONEY ENG 
WEL 


Write us for 
New Catalog 
No. 23 


" N. A. STRAND 
@ COMPANY 


CHICAGO, ILL. 
Manufacturers 








Main Offices 
and Factory 


5001 No. Lincoln St. 


Agencies 
in all Principal Cities 
of United States 














Use 


ECONOMY AUTOMATIC 
THREADING MACHINES 
to thread 
%4" to 3%" Bolts and Cap Screws 


The Economy Engineering Company 
WILLOUGHBY, OHIO 
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The Goss & De Leeuw Chucking Machine maintains an 
exceptionally high production average on work such 
as the piece shown. This is a check valve case of cast 
iron with a threa@ diameter of 1%”, 11 threads per 
inch. Boring and turning depth is 114”. Goss & 
De Leeuw Production is 110 per hour. 


This machine is of the multiple spindle type; cutting 
tools revolve—work is held on turret and fed against 
the tools. It 
isa small, 
compact ma- 
chine—excep- 
tionally e f- Illustration half actual 
ficient in size of piece. 
turning, drill- 

ing, boring, 

reaming, facing, threading, oil-grooving (straight or spiral) 
and light broaching on castings, forgings and second opera- 
tion work. Send for complete description. 


THE GOSS & DE LEEUW MACHINE CO. 
NEW BRITAIN, CONN. 


Representatives—Henry Prentiss & Company, New York State. 





Northern New Jersey, Erie, 
Pa., Connecticut, Massachusetts. John H. Glover, 2120 No. Menard Ave., Chicago, III. 


8. B. Martin, 1899 E. 82nd St., Cleveland, Ohio. Michigan Representative-—J. C. Auster- 
berry, 684 E. Congress St., Detroit. 


Goss & pe Leeuw Chucking Machine— 


GLoBre TuMBUNG BARRELS 

















\ 4 
Making Barrel | 
OMEBODY who had replaced 
expensive hand polishing of 
small parts with Globe Burnish- 
ing Barrels, must have origi- 


nated the phrase “Barrels of 
Money.” 


A two or three compartment bar- 
rel gives maximum capacity for 
the floor space used and handles 
two or three kinds of work at the 
same time. 


Shells are cast iron with wood 
linings, last forever and pay 


handsomely. Write for the facts. 
aoe of Wisdom The Globe Machine 


A wise man is one who knows §}\\I & Stamping Co. 
that a fact is a fact without 1255 West 76th St., 
having to bump his head against Cleveland, Ohio 


| linn ATT 
| 1} | 
iM it frst. Hill dna | 
4 | Ml hone We 
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METAL 
CUTTING 


Increase 
Production— 
Save Time, 
Labor and 
Money 


You can do all these things in your 
metal cutting operations, in a greater 
or lesser degree, depending upon how 
completely your shop or factory is 
equipped with Atkins Metal Cutting 
Saws, Hack Saw Blades, for use in 
frames or machines; Hack Saw 
Frames and Metal Cutting Machines. 


A Perfect Saw for Every Purpose 


Without obligation send us your 
name and address to permit us to 
place before you interesting data and 
figures of tests which will prove to 
you that our products are as our 
slogan implies, 


THE FINEST ON EARTH 


Send for ‘Saws in the Shop,” a 
book of valuable information 
for master mechanics, foremen, 
machinists and millwrights. 


-E.C. ATKINS & CO. 


Established 1857 “*The Silver Steel Saw People’’ 
HOME OFFICE AND FACTORY, INDIANAPOLIS, IND. 
Canadian Factory: Machine Knife Factory; 

HAMILTON, ONTARIO. LANCASTER, N. Y. 

Branches carrying complete stocks in the following cities: 
Atlanta New Orleans Seattle 
Chicago New York City San Francisco 
| Memphis Portland, Ore. Paris, France 
Minneapolis Vancouver, B. C. 
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A Wonder Blade! 


VICTOR SAW WORKS, Inc. 
MIDDLETOWN, N.Y. 





SPECIAL 
FLEXIBLE BLADE 


This blade is practically unbreakable and 
is designed especially for the cutting of 
sheet steel, galvanized iron, heavy tin 
sheets and peculiar shapes and sizes of 
thin materials of soft texture that usually 
produce breakage. 


Our chart for the selection of blades 
will be mailed to any mechanic giving 
his name and where employed. En- 
close 10c for postage. For further 
information write for booklet. 




















Tell us your 
needs, we have 
the knowledge, 
experience and 
will to correct- 
ly advise. 


190 types and 
sizes of Sawing 
Machines for 
sawing all kinds 
of metal. 


THE ESPEN-LUCAS MACHINE WORKS, 


FAST AND ECONOMICAL SAWING 
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Front and Girard Avenues 


PHILADELPHIA, PA. 








August, 1925 MACHINERY 147 


ILLERS 


At the Top 
of the Shaft 


Touchy work, keeping the elevators 
for a big building in good working 
trim! And we seldom see the 
men who do it—at the top of the 
shaft or down in the pit under the 
“cushion”! 






































The crew shown are the “trouble 
men” of a big factory building. 
Working under all sorts of con- 
ditions, in inaccessible places, and 
always against time—the most 
efficient tools are necessities. Cut- 
ting a steel cable or a stay brace for 
example, or sawing through an 
I-beam—is no joke; but a Millers 
Falls Hacksaw is a power on the 
job. 


There’s a Millers Falls Hacksaw 
for every cutting job; “elevator” 
men know it and choose Millers 
Falls blades and frames particular- 
ly suited to their work. 


a ie 


In all trades Millers Falls 
is a popular brand — it 
helps good mechanics do 
good work in good time. 


Send for the catalog. 


Gey 
y 


MILLERS FALLS COMPANY 
MILLERS FALLS, MASS., U. S. A. 


Hack Saw Plant 


Formerly WEST HAVEN MFG. COMPANY 
WEST HAVEN, CONN. 
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High Speed Metal Sawing Machines 
“Peerless” TYPES ‘‘Universal” 


“Better Equipment, Lower Costs, Higher Profits” 
Fast, accurate production machines for all 
classes of metal cutting-off. Left-hand cut 
shows 6” Peerless. Right-hand cut shows 6” 
Universal. Both types also made in 9” and 
13” capacity. Write for details. 

See our Exhibit at National Steel Exposition, 
Pablic Auditorium, Cleveland, Ohio, Sep- 
tember 14 to 18. 


Peerless Machine Company 
1611 Racine St., RACINE, WIS. 


RONAN 


HAL SAW BLADES 


RONAN SAW & TOOL WORKS 
BUFFALO, N. Y. 











Capacity 6 inches. Show- 
ing Typical Racine Motor 
Mounting. 





























The Racine Line is 
Constantly Being Extended 


New Machines have recently been added 
to the “Racine” line, embodying the last 
word in accurate, economical high-speed 
cutting of metals and other materials. 
The Racine line provides the right ma- 
chine for every job. Reciprocating saws 
and band saws. Capacities 4 to 15 in. 
Belt or motor driven. Send for bulletins. 
Use Racine Wood and Metal Band Saw Blades and 
Racine H. S. Tungsten Power and Hand Hack Saw Blades. 
RACINE TOOL & MACHINE CO. 
250 15th St., Racine, Wis. 


Crescent Band Saws 


are adapted for accurate 
pattern work and for 
rapid production at high 
speed. There is a band 
saw in the Crescent line 
that will suit your re- 
quirements. 





Write today for Circular 


tive Cut THE CRESCENT MACHINE COMPANY 
PO nen 56 Main St. Leetonia, Ohio, U.S. A. 





























HUTHER SAWS = Costs Nothing to = 


REE SAWS sry nuther Saw | {7 , W-O-BABNES CO. 
y Huther Saws cut fast, waste @ METAL CUTTING SAWS © 


minimum of stock and earn HACK AND BAND 


their cost in no time. 

Try one. No cost to you un- 
less the Huther cuts faster, 
cleaner and with less wast- 
age than your present meth- 


od. No obligation—send for | | «STERLING” COST CUTTING BLADES 











Ree 
a é 


Lh? 






oe Tell us the material and size, a ae aa 
a that’s all—we’ll send saw and 
Catalog ? instructions. RLIN * 
HUTHER BROS. SAW MFG. COMPANY, Inc. NR Re cere 





ROCHESTER, N. Y. DIAMOND SAW & STAMPING WORKS, BUFFALO, N.Y. 
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Handles a Big Variety of Metal Sawing 















Capacity up to and 
including 18 inches. 


No matter what your metal sawing requirements—the 
Marvel No. 8 Metal Band Saw can handle them. It is 
a wide range, general purpose machine for every 
variety of metal sawing—for large or small work, and 
either right or left angle sawing without swinging the 
bar around the shop. 


Many operations usually done on a shaper 
can be done on the No. 8 band saw at a great 
saving of time. The piece of metal sawed 
out is also saved. 


Let us send catalog of Marvel Automatic High 
Speed Saws, Hack Saws, Band Saws, Punches, 


Shears, etc. 


ARMSTRONG-BLUM 


MFG. COMPANY 


343 N. Francisco Avenue 
CHICAGO, ILL. 
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a) UNIFORMITY HIGH SPEED DISTINCTION 

















WS 
“She Soots in the Piaid Bor” 


AMERICAN SAW & MFG. CO. SPRINGFIELD. MASS. 


HACK SAWS - BAND SAWS — SCREW ORIVERS —- GLASS CUTTERS 
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The Handiest Machine in the Shop 


The Oliver Die Making Machine is one of the 
handiest tools ever built. It saws, files and laps 
__ Stripper plates, dies, punch pads, gages, templets, 
etc., at a saving of one-third to 
one-half the cost of this work by 
the drilling, hand filing and 
lapping method. Can also 
be used as a production ma- 
chine. It enables you to get 
work out quicker; permits 
you to put a less skilled 
workman on the job and use 
your high priced man for 
other work. 




















Made in two sizes and 
eight ty Send for bul- 
letin; gives full informa- 
tion about machines, files 
and other supplies. 


Oliver Instrument Co. 


1410 E. Maumee Street, 
Adrian, Mich., U. S&. A. 








SPECIALISTS 


In the Manufacture of Metal Cutting 


SAWS and TOOLS 









‘Hunter Made’ SAWS 
VANADIUM STEE PNEUMATIC HAMMER 
RIVET SETS and 
CHISEL BLANKS 
are brought to a high state of perfection by 
a careful study of the important principles 
involved, namely—Design, Material, Work- 
manship and Heat-Treatment. 

We also make Hot Saws, Friction Discs, Solid Blades 
made of Vanadium, Tungsten, and Chrome Alloy 
Steels. Saw Sharpening Machines. Inserted Tooth 
Grinders. High Speed Circular Metal Cut-off Sawing 


Machines. Hardened Steel Specialties. Send for 
Catalog. 


Hunter Saw & Machine Co. 


Pittsburgh, Pa., U. S. A. 
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Rhodes— 
A Shaper or a Slotter 


Where work of complicated contour is to 
be machined to close limits the Rhodes 
Shaper-Slotter is an efficient, economical, 
highly accurate machine. Because work 
can be machined from practically any 
angle, in either Shaper or Slotter position 
of the ram, accuracy can be maintained 
in successive operations without the waste 
of time ordinarily required to reset it in 
correct alignment. 


The change from Shaper to Slotter is 
quickly and easily made; the machine is 
compact; the saving in space and invest- 
ment are distinct advantages; accessories, 
such as the circular shaping attachment, 
give the machine wide range; many other 
advantages we’d like to tell you about. 


Capacity: Slotter 314”, Shaper 7”. Send 
for catalog M-22. 


The Rhodes Manufacturing Co. 


Hartford, Conn., U.S. A. 











Write your name on every 
piece of work— 


with the Luma Electric Combination Instru- 
ment; mark your tools; do countless jobs of 
annealing and soldering; demagnetize work 
that comes from the magnetic chuck by sim- 
ply passing it across the top of the “Luma.” 


Plug the ‘“‘Luma” in on any A.C. lighting cir- 
cuit and turn it to a hundred profitable uses; 
it’s a necessary piece of equipment in every 
shop. 


Simple, practical, self-contained—let us tell you about it. 


Luma Electric Equipment Company 
P. O. Box No. 132 Main Office, TOLEDO, OHIO 








Underwood Portable Tools 
For all Purposes 


Crank Pin Turning 
Machine 

Boring Bars 

Rotary Planers 

Milling Machines 

Flue Cleaners 

Builders of Special 
Machinery 


Write for Catalog 


H. B. UNDERWOOD CORP. 


PHILADELPHIA, PA. 
Established 1870 





Crank Pin Machine 














WAPPAT for Medium Size Gears 


Whatever it is, 
Our 


What is your need in medium size gears? 
we can furnish you with exactly what you want. 
specialties are medium size spurs and bevels. 

We are located in the heart of Pitts- 
burgh’s foundry district and have every 


facility to work with that this location 
affords. 


Spur gears up to 30”—bevels up to 24”. 
Small gears down to 20 pitch. 


Write for our prices. Quality cannot be 


exceeded. 


Wappat Gear Works 
53 N. Braddock Ave. 
PITTSBURGH, PA., U. S. A. 





Our Specialty—Small Bevel Gears in Quantity 
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Westinghouse 


Silent Micarta Gears 


possessing 
Unexcelled Strength, Endurance & Resilency 


can be secured from these leading gear manufacturers 


ALA.—Birmingham 
Moore Handley-Hardware Co. 


CAL.— Los Angeles 


Keystone Engineering Co. 

Los Angeles Automotive Works 
San Francisco 

Pacific Gear & Tool Works 


COLO.— Denver 


Colorado Gear Mfg. Corp. 
General Iron Works Co. 


ILL.—Chicago 
Albaugh-Dover Co. 
Foote Bros. Gear & Machine Co. 
William Ganschow Co. 
D. O. James Mfg. Co. 
W.A. Jones Fdy, & Machine Co. 
A. Plamondon Mfg. Co. 


MD.—Baltimore 
Murrill Keizer Co. 


MASS.—Boston 
Grant Gear Works 
Meisel Press Mfg. Co. 
Woburn 
Massachusetts Gear & Tool Co. 
Worcester 
Beacon Gear Shop 


MICH.—Detroit 
Michigan Gear & Engineering 
Company 
—St. Louis 
ey Gear & Machine Co. 


N. J.—Elizabethport 
The A. & F. Brown Co. 


Newark 
Newark Gear Cutting Machine 
Company 
General Machine Co. 
Plainfield 
Niles-Bement-Pond Co. 


N. Y.—Brooklyn 
Braun Gear Corporation 
Buffalo 
A. F. Oliver Gear & Machine 
Co., Inc. 
Syracuse 
Deifendorf Gear Corporation 


Ohio—Cincinnati 
Cincinnati Gear Co. 
Cleveland 
Horsburgh & Scott Co. 
Van Dorn & Dutton Co. 
Hamilton 
Niles Tool Works Co. 


PENNA.—Philadelphia 
Rodney Davis 
Philadelphia Cear Works 

Pittsburgh 
R. D. Nuttall Co. 


Pittsburgh Gear & Machine Co. 
Simonds Mfg. Co. 


WASH.—Seattle 
Western Gear Works 


“As Silent as their Own Reflection” 


TINGHOUSE 
ELECTRIC 
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It’s False Economy to Use Common Gears 





Nuttall rounded teeth— 
easy to install. 


Philadelphia Office: 
Westinghouse Bldg., 
30th and Walnut 


Nuttall Gears 


It’s true ordinary gears that sell for less—but 
there is no economy in their use when you figure 
it on a service basis. Transmission losses, break- 
downs and replacements are charges against that 
kind of economy. 


Nuttall BP Gears are produced from a superior 
heat-treated steel, made according to finest man- 
ufacturing methods. The result is a product that 
gives four times the life of ordinary cast steel 
gears. 

The wide adoption of Nuttall Gears by all indus- 


tries speaks volumes for Nuttall quality—and 
that is the quality you should have. 


RDNUTTALL COMPANY 
PITTSBURGH sj PENNSYLVANIA 


Lyman Tube & Supply Co., Ltd., Montreal, Toronto 





Ordinary teeth—sharp edges 
at ends. Apt to chip off. 


Chicago Office: 
2133 Conway Bldg. 











The New Garrison Gear Grinder 


Model B—Hydraulic 


It’s not how many seconds 
ish a tooth that counts. 


gears can be accurately finished over a 
period of a week or month and the aver- 


age cost per gear. 


The principle, the method and the con- 
struction of Garrison Gear Grinders is 
different from that of any other grinder, 
consequently the accuracy, the efficiency 
and economies obtainable are so different 


as to excite comment. 


The advantages of finishing both sides of 


the teeth of several gears 


mined size with one wheel at one opera- 
tion will be appreciated, not only from a 
standpoint of economy but from the un- 
excelled accuracy obtained. 


Half as many operators, 50 to 80% less 
time spent in chucking and indexing, pro- 


vides just that many more 
per machine per day. 


The Garrison Gear Grinder Co. 


DAYTON, OHIO 


it takes to fin- 
It’s how many 


to a predeter- 


grinding hours 
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Distributors for Non-Metallic Gears are: 


Boston Gear Works, Norfolk Downs, 
Mass., with branches in Boston, New York, 
Cleveland, Chicago, and Philadelphia. 


Charles Bond Company, Philadelphia, Pa. 


Chicago Rawhide Manufacturing Co., 
Chicago, Ill. 


Cincinnati Gear Company, Cincinnati, 
Ohio. 


Wm. Ganschow Co., Chicago, IIl. 
Horsburgh & Scott Co., Cleveland, Ohio. 


Johnson Gear Co. Berkeley, Cal., with 
branches in Los Angeles & San Francisco. 


eae Gear & Machine Co., Pittsburg, 
a. 


Turley Gear & Machine Company, St. 
Louis, Mo. 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN ALL LARGE CITIES 


Fabroil Gears installed on Heat-sealing 
Machine made by Package Machinery Co. 


“, in service as long 


as 5 or 6 years” 


This customer says, ‘“‘Fabroil Gears give very quiet 
operation, less vibration and go a great way toward 
making the machine operate more smoothly and 
efficiently than any other gears we have tried. Some 
of these gears have been in service as long as 5 or 
6 years.” 


One poorly designed element in a machine will 
handicap the smooth functioning of the entire unit. 
Fabroil Gears are chosen by particular builders 
because of their many time-proven virtues. 


Fabroil Gears, made of cotton compressed between 
steel shrouds, are tougher and more impervious to 
acid fumes than cast iron. They are unaffected by 


oil, moisture, dryness, heat or cold and retain their 


resiliency until the end of their long service life. 


For light duty performance, Textolite Gears pro- 
vide satisfactory service. They possess all the 
properties of Fabroil without the added strengthen- 
ing of metal shrouds needed for heavy duty. 


Any of the distributors listed will give you complete 
information and prompt service. 
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60 T—2 Dia. P—5" Face—Tough Bronze 
2 Hours 40 Minutes Each 


FE 
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AVE you a Worm Wheel Problem > We can 


help you solve it. Many worm wheel drives 
have failed through inadequate knowledge. 








It is a deep subject on which our Engineers have 
had years of experience. Tell us your troubles. 
We will help you out. 


Ask for Bulletin 132 





LD 
zOULD 
OYA 3 
“HIGH 
AUTOMATIC GEAR AND ror "RACK Taner a 


ESTABLISHED 1633 NEWARK, NJ. USA, CHANCELLOR AVE. 














YOU SEE THEM 
EVERYWHERE 
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SPIRAL BEVEL GEARS | 
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SPIRAL BEVEL GEARS of all sizes and ratios have 
continuous tooth-to-tooth contact which insures positive 
transmission of power quietly and smoothly at all speeds. 


GLEASON WORKS 
ROCHESTER, N. Y. 


Manufacturers of Gears and Bevel Gear Machinery for 60 years. 


EEE ™ 
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The “GIANT” Keyseater 
























The Busiest Machine 
in the Shop 


SED as a production ma- 
chine, for keyseating 
steel alloy sleeves for paper 
slitting machines as well as 
for general keyseating on 
pulleys, gears, clutch drums, 
etc., there’s plenty of work 
for the“GQUANT’ Keyseater 
at the Cameron Machine 
Company, Brooklyn, N. Y. 


The operation shown is cut- 
ting keyways 13/32” wide 
by 5/32” deep in steel sleeves 
11” long by 64” diameter. 
Six per hour is regular pro- 
duction on sleeves this size. 
The “GIANT” Keyseater 
is as well adapted for use as 
a production machine as for 
general work. Design and 
construction that make it easy to set up and remove 
work; stroke that can be set to repeat the same cut 
as often as desired or is easily reset for new work; 
accuracy that is insured by sturdy construction and 
correct balance—are valuable in any application. 


If you cut keyways or slots in anything, any quan- 
tity, examine a “GUANT” Keyseater. Eight sizes 
—send for details. 


MITTS & MERRILL, 843 Water St.. SAGINAW, MICH. 


FOREIGN AGENTS: Burton, Griffiths & Co., London, England. Aux Forges de Vulcain, Lyons and Paris, France. V. Lowener, 
Oslo, Norway, and Stockholm, Sweden. 
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Your Stickpin is Probably 
DAYTON (Torrington) SWAGED! 


Take it out of your tie and ex- 
amine it. See the finely tapered 
point, test the resiliency of the 
gold spring wire. This is the 
kind of work that has been 
swaged on Dayton (Torrington) 
Swaging Machines for the past 
twenty years in this Newark 
plant. 




















Pins and pin tongs for all the 
14k gold brooches, scarf pins, bar 
pins, etc., made here are literally 
forged to size and shape by tiny 
reducing dies that improve the 


WHERE ROC ee wee eneeeereeeee® 


ft EE EEE Ee 


quality of the metal and in- 
sure the uniform accuracy of 
each piece. 


Dayton (Torrington) Swag- 
ing Machines range in size 
from the small models used 
here to machine used for 
swaging work to 2” diame- 
ter. They are used in pro- 
duction manufacturing of 
everything from hair pins to 
automobiles. Long service 
records (like this one), guar- 
antee continuous profits, 
whether the metal swaged is 
steel or gold. 


If you point, reduce or form 
metal bars or tubes in any 
size, any metal—here’s the 
way to do it. We'd like to 
explain our machine and 
method. 


THE TORRINGTON COMPANY 


57 FIELD STREET EXCELSIOR PLANT TORRINGTON, CONN. 
SUCCESSORS TO EXCELSIOR NEEDLE CO. 
Coventry Swaging Co., Ltd., White Friars Lane, Coventry, England. A-eents for Great Britain. Fenwick Freres & Co., 8 Rue de Rocroy, 


Paris, France, Agents for France, Italy, Belgium, Spain, Portugal and Switzerland 
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for several days at least. 
CHINE in the engine room saved the day. 


“and bring the ‘Forbes’ up to the job”’ 


There was a leak in an old supply pipe—it looked as though repairs would close the plant 
But the FORBES PIPE CUTTING and THREADING MA- 


Instead of dismantling the plumbing system to repair the 
pipe, the Forbes is taken to the scene of trouble, the pipe 
cut off beyond the leak and rethreaded. A new joint and 
a new length of pipe is then only a matter of minutes and 
work is resumed with minimum loss of time. 


All FORBES PIPE CUTTING and Threading Machines are 
self-contained; all—even the larger sizes—may be set up 
for use anywhere; all sizes may be hand operated. The 
operating method, by which the work enters the machine 
from the rear and is held stationary in a self-centering vise 
while the dies revolve around, it makes it possible to thread 
pipe in position and to thread long lengths and wide angles. 


Forbes capacity, convenience and service, pay on all classes of 
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pipe work. Sizes to take 14,” to 16” pipe. 


The Curtis & Curtis Company 


324 Garden Street 


Send for details. 


BRIDGEPORT, CONN., U. S. A. 
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ENGRAVING 


The DECKEL No. 2 


m=. Engraving Machine 
**That Does the Work’”’ 


Built for the Die, Mold and Stamp- 
making Industries. It has all the 
practical features essential for 
deep engraving on steel, brass or 
other material. 

Other types and sizes. 

Let us solve your die, mold, and 
general engraving problem. 


H. P. Preis @ Co., Inc. 


9-13 Campbell St., NEWARK, N. J. 








“PECK” 
Automatic Drop Lifters 


will convert those hand or 
foot drops and unsatisfactory 
automatics into 


PRODUCTIVE AUTOMATIC DROPS 


Capacity 15 to 5000 pounds 
DROP PRESSES for all purposes 


MINER & PECK MFG. CO. 
DERBY, CONN. 

















NEW L& N 


TIE ROD PRESS-BRAKES 


, A combination of the 
s 6better features of all 

existing types. Practi- 
‘cally accident proof. 
1. Deflection minimum. 





Write us 


BIRMINGHAM 
IRON FOUNDRY 


LOY & NAWRATH DIV., 


DERBY, CONNECTICUT 


Hurlbut, Rogers Cutting-off Machines 


Have patented features found in no other machines; 
speeds and feeds to suit all metals. Capacity to 10” 
stock. Write for catalog 
THE HURLBUT, ROGERS MACHINERY CO. 
Nashua, N. H. 

















—“LAPOINTE OF HUDSON” — 


BROACHING MACHINES AND BROACHES 


Equipment and Service that insure PROFITABLE 
broaching on all classes of work. 
Write for details. 


THE LAPOINTE MACHINE TOOL COMPANY, Hudson, Mass.,U.S. A. 
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Gang Slitters 
for All Light Sheet Metals 


High Speed—Labor Saving. Will trim or slit 
Dead True. Automatic or hand feed. Double 
edged cutters give double service and can be 
ground without removing from machine. AMS 
Quick Adjustable Hub Clamp and many other 
exclusive features make it the most satisfactory 
machine of its kind. Write for catalog and com- 
plete details. 


The Max Ams Machine Co. 


101 Park Avenue, New York 
Branches: Chicago, Ill., and London, Eng. 








ARMSTRONG 
No. 3 
Pipe Threading 
Machine 


POWER ONLY 


Threads Pipe 1 
inch to 6 inches 
right or left. 


MANUFACTURED BY 


THE ARMSTRONG MFG. COMPANY 
BRIDGEPORT, CONN. Only . 











MERRELL GP, eine, snd 


Hand or Power Operated 


THE MERRELL MFG. COMPANY 


15 Curtis Street TOLEDO, OHIO 








4 The Principle of Force === 


= fa; As exemplified in hand power Is so gath- 
a ered and arranged in the construction of 
our tine of 


HERCULES SHEARS and ROD CUTTERS 


PLAIN OR COMBINATION 


that with minimum of effort you obtain 
4 Maximum of strength. 





Nos. 1, 2 and 5 








; th —j| 9 
W. M.& C.F. TUCKER, Hartford, Comp. wos. 3 anaa 


A Single 


IOSTER PIPE MACHINE 


Covers All 
Threading Requirements 





IPE, nipples, casing and bolts 
threaded on the same Oster 
combination pipe machine at a 
decided saving in time and labor. 


Pieces long or short—straight or 
bent—over or under size— 
handled without complicated 
change of equipment. 


Sturdily built for long, hard 
service with open type vise, 
front-cutting die-head, fountain- 
flood oiling system and auto- 
matic die-release. 


If your supply house cannot sup- 
ply you, write for a copy of cata- 
log No. 34B, describing the com- 
plete line of Oster hand and 
power pipe threading equipment. 


OSTER 


The Oster Manufacturing Company 


Manufacturers of the most complete line of pipe 
threading equipment in the world. 














2072 E. 61st Place, Cleveland, O. 
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Friction 
Is | 
Costly 





at B & K Pipe Threading Machines are regularly equipped with Peerless 
Dies, which have the CURVED ECCENTRIC RELIEF, gauged to a fine 
degree of accuracy. 


This method of relieving dies allows the cutting edge to stand well ahead of the 
center line of the pipe and reduces friction to the minimum. 


Peerless Dies will give more perfect threads per hour with less power than 
any other type of die. 


Seldom Equaled— Never Excelled—Details on request. 


Bignall & Keeler Machine Works, of the N. 0. Nelson Mfg. Co. 
PEERLESS EDWARDSVILLE, ILLINOIS ‘PEERLESS 


OnE a O peu 0 
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Rushing 
Production 


with 


Etna 
Swagers 


Let us tell you about swaging— 
as Etna does it 





en Etna Swagers set the production pace in the plant of the A. O. Smith Company at 
Milwaukee, where steel tubing for automobile chassis tie rods must be swaged to uni- 
form size. 


The operator forces the tubing into the rotating dies of an Etna with a capstan wheel. 
Production is 200 114” tubes per machine per hour—more than enough to keep the rest of 
the plant continuously supplied with material. 


THE ETNA MACHINE COMPANY, M?lexst? sua. TOLEDO, OHIO 
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Baling Presses—Assembled on a 


High Speed Riveting Hammer 


The Economy Baler Company, Ann Arbor, 
Mich., makes a line of sturdy hand and 
power baling presses, held together almost 
entirely by rivets, which are hammered 
into place by a High Speed Riveting 
Hammer. 


About seventy-eight 5/16” rivets are used 
in assembling the hand press shown be- 
low. In the picture at the right, the 
camera caught the High Speed Hammer 
when it was riveting one of four angle 
irons to the back door of a press. Since 
1917 the High Speed Hammer has been 
used on this work—and always results 
have been quick, economical and certain. 



















The High Speed Riveting Hammer is “The 
Hammer with the Human Stroke.” It pre- 
serves the principle of the old method of work- 
ing cold metal, applies power to attain speed, 
and delivers thousands of blows per minute, 
just like those of the master metal-worker, 
wielding with strong arm his hickory helve 
hammer. 


Control is perfect. Blows may be as sensitive 
or as heavy as desired. The peen rotates as 
the blows strike, giving the rivet head a fin- 
ished surface. Rivets may be headed tight or 
loose—even headed where they are not sup- 
ported in the center—without swelling or bend- 
ing the shank. 


Let us rivet samples of your work and give you production estimate. Write for Catalog ‘‘C’’ 


THE PRINCIPLE 
IS RIGHT 


ROCHESTER 


—_— FOREIGN AGENCIES: Burton, Griffiths & Co., Ltd., London, E. C., for the British Isles. 
AKtiebolaget Rylander & Asplund, Stockholm, Sweden, for Sweden and Finland. China, 
Japan and South America Trading Company, Ltd., Yokohama, Kobe and Osaka, Japan, for 


Japan and Dependencies. 


THE HIGH SPEED 
HAMMER COMPANY, Inc. 


THE HAMMER WITH 
THE HUMAN STROKE 


NEW YORK 
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A Busy Corner in the Maintenance of Ways Dept., 


New York Railways Co. 





The Dupont is the Hammer you can profitably use for your forging— 
it is speedy, sturdy, economical. Let us complete the story. 


BARBOUR STOCKWELL 


205 Broadway, Cambridge, Mass. 


This Dupont Hammer 
was installed eight years 
ago and has been in con- 
tinuous’ service’ ever 
since, averaging 50 hours 
per week. It is used for 
a variety of repair work 
and for forging tools 
used in “maintaining the 
way” such as picks, slot 
wedges, track cutters, 
asphalt cutters, rock 
wedges, gauges, drift 
pins, etc.—see picture at 


- Jeft. 


Except for a new spring, 
this hammer has cost 
nothing in extras. The 
only outlay after the pur- 
chase price has been for 
power to run it—and 
that is surprisingly low. 


COMPANY 

































Power 


Punching and Shearing 


Machinery 
SPACING TABLES 


FOR WORKING PLATES, BARS AND 


STRUCTURAL SHAPES 


The Long & Allstatter Company 


HAMILTON, OHIO 











<1 LANGELIER MFG. COMPANY 


The Skill is All in 
the Machine 


ROTARY SWAGING is the modern 
and economical method of forming 
solid or tubular circular metal sec- 
tions without waste of stock. |The 
Langelier Swaging Machine reduces 
or tapers to a circular section, 
square, round, hexagonal, or_ similar 
shapes, hot or cold. We build 
special swaging equipment for 
Tungsten Filament Wire. 

Our policy is to equip the ma- 
chines in every detait with work hold- 
ing and feeding devices that will en- 
able them to give the most efficient 
service with unskilled help at a low 
upkeep cost. 

Machines built to date have ca- 
pacity ranging from a pin point to 
2%” diameter on solid stock, and to 
6” on tubing. 


Arlington, Cranston, R. I., U. S. A. 











(Yeakley Patents) 





Manufactured 


MOLINE, 


Offices 





Williams, White @ Co. 


ILLINOIS 


CHICAGO 
DETROIT 
PITTSBURGH 
NEW YORK 


400-lb. Vacuum Forging Hammer Ve 


by 


Automatic Threading Machines 


The V&O PRESS CO., Hudson, N.Y. 


POWER PRESSES 


Automatic Feeds 








° 
: 



























eae e 
[oncean > Hydraulic Presses 


\ 

) 
42 For assembling, forcing, straight- 
ARs ening and broaching or other work 
where pressing action is required. 
Ram responds instantly and smoothly to move- 
ment of single control lever. No accumulator 

required. Bulletin No. 30 on request. 


THE OILGEAR COMPANY 
657 Park Street Milwaukee, Wis. 
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Nazel Air Hammer 
Cuts 42% off Forging Costs 


Three years ago The Elliott Frog & Switch Com- 
pany, East St. Louis, Ill., purchased a No. 4-B 
Motor Driven Air Hammer for forging rail clamps 
(see illustration) previously done under a steam 
hammer, with the following results: 














Hammer Nazel Steam 
Power costs per day............ $ .68 $2.94 
Labor cost per day ............. 13.60 17.60 
Fixed expense per day .......... .99 1.10 

¢ ee ee ee er ee $15.27 $21.64 
150 Clamps per Day............ .102 .142 
Increased cost of steam over Nazel Hammer 42% 
Savings effected per year............... $1783.60 
Return on Investment ................... 66% 


With the Nazel Motor Driven Air Hammer You 
Have at Once Economy of Power, High Efficiency, 
Low Operating Cost and Upkeep. This Installa- 
tion Proves It. , 














ee 
; 3) 


The survey from which the above fig- 
ures are quoted was compiled by the 
A. C. Nielsen Company, an independ- 
ent engineering organization special- 
izing in surveys and tests of perform- 
ances, it tells the whole story, certi- 
fied to by the customer. Write for it. 


Nazel Engineering 


& Machine Works 


4043 N. 5th Street, 
PHILADELPHIA, PA. 
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reduce costs 
and do a better job’’- 


Bend angle iron on a Buffalo Bending Roll, and save 
money, get a better job, and speed up production. 


One user says: “This machine is a little wonder for cold 
bending angle iron. A great improvement over our old 
methods—it has saved the company considerable money.” 

Another says: “This machine (a No. 2 Bender) does every- 
thing that could be required of it, and we are entirely satis- 
fied with its performance.” 


Tell us what you bend, and we’ll recommend the right 
machine for you. No obligation. 


Buffalo Forge Company 


144 MORTIMER ST. BUFFALO, N. Y. 




















| Broach Press 


s is efficient for use in 
} the assembly room or 


} frames, 6 to 8 tons 
} pressure. 
i details of the entire 
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HYDRAULIC 
Straightening and 
Bending Machines 


No. 2403 is adaptable to various 
Bending Operations with a sensi- 
tively regulated stroke for a variety 
of work. It is equipped with 
Adjustable Bending Blocks and 
Movable Center Supports. 


No. 459 
for ordi- 


nary pur- 
poses will 
straighten 
shafts up to 7" diameter. Portable 
cylinder _per- 
mits pressure 
to be applied 
to any point 
on the shaft. 
Shaft is rotat- 
ed by motor 
driven rollers. 












No. 2403 


SHAFT STRAIGHTENER 
No. 459 


Charlies F. Elmes Engineering Works 


222 N. Morgan Street CHICAGO 

















The right broaching 
machine to make 
every broaching 
operation 
pay. 








The American 
18" Vertical 





in place of an arbor 
press. Capacity, 
stroke 18”, 12” below 


Send for 


American line. 


American Broach & Machine Company 
Builders of All Types of Broaching Machines and Broaching Tools 


ANN ARBOR, MICHIGAN 


Detroit Office, 2496 E. Grand_Boulevard. Phone Empire 5673. Clevelani, 
M. Jaeger, 4500 Euclid Ave. Chicago, T. J. Davis, 550 W. Washington Blvd. 
Toledo, National Supply Co., 136 Huron St. _ Minneapolis, Northern Machinery 
Co., 5th Ave. S. and 6th St. Jamaica, N. Y., Frank G. Kernan, 8 King St. 
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.p- 
HIGH PRE//URE 
HYDRAULIC 

PRESJJES 


“FOR YOUR PRE/SJING NEEDS" 


The H-P-M Scrap Metal Baling Press 


oie press is highly profitable in sheet metal mills and stamping plants for reducing 
scrap and trimmings to compact form for convenient and economical handiing. In this 
press the cylinders are the moving elements; these back into the baling box, thus keeping 
the polished ram surfaces and cylinder packings as far away from the box as possible and 
insuring them against scoring from scrap particles. 

















Presses for 
Assembling, Die-sinking 





(Making and Forging 


Breaking 
Force Bits) Forming 
Bending Flanging 





Broaching, Straightening 




















THE HYDRAULIC PRESS MFG. CO. a a 
48 Lincoln Avenue, MOUNT GILEAD, OHIO ’ 
NEW YORK CLEVELAND PITTSBURGH CHICAGO 














= The Ideal Bradley 
waa, for the Crowded Shop 


If you must conserve space install a Brad- 
ley Compact Type Hammer. It’s light, 
sturdy, runs at high speed, saves valuable 
floor space, costs little to buy. 

















The operator has positive control of the 
hammer blow at every stage of the forg- 
ing’s progress. All operating shocks are 
absorbed in the extra heavy anvil block, 
and work beyond the rated capacity can 
be handled without endangering the 
machine. 


Send for a description of Bradley Cush- 
ioned Helve Hammers, Upright Strap 
Hammers and Upright Helve Hammers. 


Equipped for Belt or Motor Drive 
C. C. BRADLEY & SON, Inc. 


ESTABLISHED 1832 
432 North Franklin St. Syracuse, N. Y. 
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The Press Room Takes the Safety Prize 


In a big modern plant the “safety” competition brought 
a special prize to the department reporting “‘no acci- 
dents” for a month. The press room had no hope— 
until—the safety engineer ordered D & M Junior Press 
Guards for each power press. With the hazards re- 
moved there hasn’t been a press accident since. The 
press room gets the “‘safety”’ prize—while the boss gets 
better production because the operators can speed their 
motions without danger. 


Inexpensive safety insurance—for all presses. 
Thirty days free trial. Send for details. 
Give name, size and stroke of press. 


TAYLOR-SHANTZ COMPANY 


485 St. Paul Street, ROCHESTER, N. Y. 

















The ATLAS Patent || | The King Pressure Toggle 


Leverage 
Device 


This feature of the Atlas 
Arbor Press enables the 
operator to exert pressure 
to 15 tons on our No. 4 
Machine; simple or com- 
pound leverage is_ in- 
stantly available. 


Atlas Arbor Presses are 
built in all sizes and 
types for work requiring 
pressure to 40 tons; cen- 
tering capacity to 38 in- 
ches. You'll find them in 
the best machine shops, 
auto plants, garage shops 
and factories—all round 
usefulness and efficiency 
makes them _ profitable 
everywhere. Send for 
details. 


ATLAS PRESS COMPANY R.D. KING Chicago, III. 


Kalamazoo, Mich., U. S. A. 





@ 
THESE RODS SCREW 


INTO BOLSTER OR BED 
OF PRESS 






é 

‘ . 

§ } 
h ais Pati 3 sali fat ic . | 


A Permanent Attachment that equips a 
Single Action Press to produce Toggle 
Press jobs. 


More Uniform Work with a Saving of 
25% to 60% in Production Cost and 
40% to 60% in First Cost of Equipment. 


1620 Monadnock Block 














































ALD Stoll Shears 





tributed in Stoll Shears. You can al- 
ways depend upon them for long unin- 
terrupted service. They are substan- 
tial, reliable, speedy and accurate— 
trouble-proof and profit-sure. 


Le q »' # Plenty of material is scientifically dis- 


Ask for description of our line of 
Presses, Shears, Dies and Special 
Sheet Metal Working Machinery. 


The D. H. Stoll Co, Inc. 


Buffalo, N. Y. 
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There is an intimate relationship between 
symmetrical design and mechanical effi- 
ciency. Study the sturdy symmetrical 
lines of these all-purpose power presses, 
suggesting the utmost flexibility and 
strength. If these features appeal to you 
and you are interested in any kind of 
cutting, piercing, perforating, stamping, 
forming or combination drawn work, 
that can be produced by dies in single 
action presses—cut the coupon from this 
page, mail tonight, and we will send you 
Bulletin No. 1, covering our complete 
line of Open-Back Inclinable Power 
Presses with full details and data sheets. 


ePANCE MACHINE WORKS. 
AUTIIA 


Adriance Products 


Presses, Dies Double Crank Presses 
Slitters, Shears Drawing Presses 
Horning and Wiring Strip Feed Presses 
Presses Stagger Feed Presses 
Spinning Lathes Roll Feed Presses 
Arch Type Presses Dial Feed Presses 
Double Action Presses Rectilineal Feed Presses 


D) “ADRIANCE” 


Established 1887 Incorporated 1913 


Pacific Coast Representatives: 
WATERHOUSE & LESTER CO. 
540 Howard Street, San Francisco 
Buck & Hickman, Ltd. 

2, 4 and 6 Whitechapel Road, 
London 


Sole Agents for Great Britain 








Adriance Machine Works, Inc. 


78 Richards St., Brooklyn, N. Y. 


Please send Bulletin No. 1 with detailed description of “Adriance’” Inclinable Open-Back Power Presses. 


INGUIN os. d- sransteve saerodsee acarnie Aas ok woot as Ch Ge a sence orn ed deteenarecus ..- state 
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inclusive. Catalog P on request. 


Saunders’ Pipe Threading 
and Cutting Machines 


This new type 4-B Improved Pipe Threading and Cutting Ma- 
chine, motor driven, for threading and cutting pipe from 14” 
to 4” inclusive, is a compact, durable machine, for installation 
in pipe shops and also for use as a portable machine. 


Motor, Belt, or Hand Power Pipe Threading and Cutting 
Machines to meet all requirements for pipe from 14” to 18” 


D. Saunders’ Sons, Inc., Yonkers, N. Y. 
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Yes, sir, you can do it 


ON A CLEVELAND 


i CLEVELAND PUNCH 
& SHEAR WORKS 


Main Office GWorks CLEVE 5 
CIT TSBURGH- CHICAGO - PHILADELPHIA — NEW VORK 


stroke of punch. 





profits for you. 


But there’s a 
difference in 
Clevelands— 
you'll find 
that they have 
more metal 
where the 


30-day free trial offer. 
Wiesman Mfg. Co. 


31 to 35 So. St. Clair St. 
Dayton, Ohio 


TELCO COCU CUCU 


Tee 


The 
Wiesman Safety Guard 


sweeps entire length of bolster 
plate on half of downward 


This means that both hands of the 

Presses operator are protected. The workman 
can concentrate on his job without fear 

Look of smashing his hands if the press re- 

- peats. Therefore, he does more and 
Alike better work, which shows in increased 


Send in for particulars about our 





TUTE 
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stress is great- 
est and that 
means longer 
“life”? in your 
service. 





Whatever your 
press requirements 
may be we can 
furnish a Cleve- 
land to meet 
them. 


Quick 


DOUBLE SWIVEL REELS 





S&S 








Loading 





for use with roll feeds, 
etc. 


SINGLE INCLINABLE 


REELS for hand feeding. 


HORIZONTAL REELS 


for round wire. 


DISC REELS 


for brass, copper, etc. 








CO. 


S @S Machine Works 
4541 W. Lake Street, 


CHICAGO, ILL. 





LAND. OHIO 














Patent Pending 











Builders of Precision Automatic Feeds for Punch 
Presses and Metal Working Machinery. 

























\ A Positive Safety device for L. J. Presses 


The L. J. Non-Repeat Tripping Device will eliminate 
50% to 75% of all press accidents, reducing compensa- 
tion insurance proportionately. 

Loshbough-Jordan Presses are high grade machines, 
backed by a real guarantee, good for one year, that 
Shaft or Frame cannot be broken while press is oper- 
ated within rated speeds. 


Let us send details on both Presses and Accessory Mechanisms 


Loshbough - Jordan Tool & Machine Co. 
ELKHART, INDIANA 


Dealers: Herberts Machinery & Supply Co., San Francisco and Los Angeles, Cal. 
Northern Machinery Co., Minneapolis. Brown Machinery Co., St. Louis. Eng.ish 


Tool & Supply Co., Kansas City, Mo. Stocker-Rumely-Wachs Co., Chicago. River- 
side Machinery Depot, Detroit. Cleveland Duplex Mchy. Co., Cleveland, O. M. D. 
Larkin Supply Co., Dayton, O. Joseph Beal & Co., Boston, Mass. J. L. Lucas & 
Son, Inc., Bridgeport, Conn. Triplex Machine Tool Co., New York City. Joseph 


Hyman & Sons, Philadelphia, Pa. 















aa 
LOSHBOUGH - JORDAN 
COMBINATION NON-REPEAT 
OR CONTINUOUS TRIPPING 
MECHANISM ow tte 
a en lb 





























August, 1925 MACHINERY 














Inclinable bs 
Open Back 
Press 


NIAGARA 
MACHINE 
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WORKS 
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Power 
Punching 
Press 
Geared 


















































POWER PRESSES 


By replacing your equipment with up-to-date Niagara sheet 
metal working machinery you assure yourself of better and 
faster production, with a decreased labor cost. 


Send for the bulletins that interest you. 





No. 58—Inclinable Presses, Open Back. No. 66—Toggle and Cam Presses. 

No. 59—Power Bench Press. No. 67—Power Punches, Single, Multiple, ete. 
No. 60—Horn Presses, Side Seamers. No. 68—Foot Operated Presses. 

No. 61—Punching Presses. No. 70—Power Circle Shears, Ring Shears, 
No, 62—Arch Presses. Flangers, 

No. 638—Straight Sided Presses, Single Crank. No. 71—Power Squaring Shears (Light). 

No. 64—Double Crank Presses, Built-up Frame. No. 72—Power Squaring Shears (Medium). 

No. 65—Double Crank Presses, One-piece Frame. No. 73—Power Squaring Shears (Heavy). 


NIAGARA MACHINE & TOOL WORKS 
Ystablished 1879 


BUFFALO, N. Y., U. S. A. 


Philadelphia Office 
617 Harrison Bldg. 






Open Back 
Gap Press 

















NIAGARA 


Our smaller machines and tools for the sheet metal shop are described in Catalog No. 56. 










and 


Pittsburgh Office 


618 Park Bldg. 


Double 
Crank 
Press 
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Forming 


2100 Ton Lead Press 
for covering cable and vul- 
canizing rubber hose. 


Briquetting 
Baling 





Curb Press 
for Reclaiming 
Liquid Products. 


192 Fulton St. - 








Dehydrating 
Thermo Plastic Moulding 
Blocking and Extruding 


HYDRAULIC EQUIPMENT 


For Special Purposes 


We build complete hydraulic plants 
including pipe, valves, pumps, ac- 
cumulators, intensifiers, and 
presses for every purpose such as: 


Clay Forming 
Sagger Moulding 
Moulding and Vulcanizing 
Oil Extracting 
Cocoa Butter Extracting 
Compressing and Forming, Etc. 


Write for Bulletins. 


The Watson-Stillman Co. 


Chicago, McCormick Building 
Philadelphia, Widener Bldg. 
Cleveland, Leader-News Bldg. 















Multiple Plate 
Heating Press 





New York City 


Plastic Moulding 


ress 
for Bakelite Redmanol 
condensite, etc. 























| THE “TOLEDO” 
PRESSES FOR EVERY 
| PURPOSE! 











Production on General Sheet Metal Work 


The favorite “Toledo” 
Press for pieced tin, 
stamped ware and gen- 
eral sheet metal work. 
Designed so that spe- 
cial bolsters, horns, 
forces, etc., may be 
easily attached for spe- 
cial work. 


Ten sizes, this style, 
1000 to 13,000 pounds. 
Shown with the rest of 
the line in the “Toledo” 
Catalog. 








The Toledo Machine and Tool Company 


TOLEDO, OHIO 
Chicago Office: 549 West Washington Blvd. 
Detroit Office: Room 3-250, General Motors Bldg. 
Engineers, Founders and Machinists on 
Equipment for Sheet Metal Products 























The Pace That 
Fingers Can’t Follow 


On presses that aren’t being run at full 
speed because human. fingers can’t 
work fast enough to feed them, install 
a Littell Feeding Device. 

There’s a Littell Feeding Device that 
will feed as fast as the press will work 
—at the pace human fingers can’t fol- 
low. 

Let us explain the application of our 
Roll, Dial, Drum, Chute and Slide 
Feeds, Assembling Devices and Straight- 
ening and Cutting-off Machines. 


F. J. Littell Machine Co. 


Dept. M 
4125-27 Ravenswood Ave., CHICAGO 











CHAMBERSBURG 


Steam, Steam Drop and Board Drop Hammers 
Trimming Presses Punches and Shears 
Hydraulic Machinery of all types and sizes, including 

Presses, Riveters, Pumps, Accumulators 
and Special Machinery 


CHAMBERSBURG ENGINEERING CO., Chambersburg, Pa. 

















PRESSES—Foot and Power. 

WIRE FORMING MACHINES—Stan- 
dard or Special. 

TUMBLERS—AIl kinds. 

BALL BURNISHING EQUIPMENT. 

AUTOMATIC CHUCKING MACHINES. 


BAIRD MACHINE CO. 
BRIDGEPORT, CONN. 
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Photo by courtesy of our customer 





Buying Service 


N INSTANCE of the long, steady service given by BLiss Presses is af- 
forded by the three “Stiles”’ type presses illustrated. 


Twenty-three years ago they were purchased by their present owner from 
another firm in the West where they had been in use. All three presses are 
used continually 9! hours a day and are still in good working condition. 
They are shown forming various small mechanical specialties and mechanisms. 


Eight to ten thousand pieces is their average working production. 


Our 65 years of specialized effort in building sheet-metal working ma- 
chinery insures your receiving equipment that successfully meets your re- 
quirements from the practical operating point of view. 
result of practical experience. 


Every detail is the 





SALES 
OFFICES 





No. 308 





EK. W. BLISS CO. 


ENGLAND, Pocock St., Blackfriars Rd., S. E., London 





Bliss for Machinery 


ano works BROOKLYN,N. Y., U.S.A. 


{ _ DETROIT CLEVELAND CHICAGO PITTSBURGH ST. LOUIS BUFFALO CINCINNATI NEW HAVEN 
Dime Bank Bldg. Cleveland Discount Bldg. Peoples Gas Bldg. Oliver Bldg. Boatmen’s Bank Bldg. Marine Bank Bldg. Union Trust Bldg. Second Nat’! Bank Bldg. 


American Factories: BROOKLYN, N.Y. HASTINGS, MICH. CLEVELAND,OHIO. SALEM, OHIO. 


FOREIGN SALES OFFICES AND FACTORIES: 
ITALY, 35 Via Nizza, Turin 


MAIN OFFICE 


FRANCE, 54 Blvd. Victor-Hugo, St. Quen, Paris 
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THESE PRESSURE CONTROLS 
CUT PRODUCTION COSTS 
WAY DOWN 


With their help pressure can be varied exactly as needed on 
different parts of the blanks, or varied at different points of the 
stroke of the press. 


Many jobs that could not be drawn at all with ordinary equip- 
ment or at least would call for several operations and much 
costly hand hammering, can be drawn accurately and rapidly in 
one stroke of the press with the assistance of these controls 
operated in conjunction with pneumatic die cushions. They 
are not expensive to install. 


May we show you how they can effect savings in your plant? 


s{Larqueitte 


TOOL & MFG- CO 
CHICAGO 


321 West Ohio Street 
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OOL STEEL QUALI 
and SERVICE 


Ohhere’s a Vasco Representative 
Year ‘You 


WAREHOUSES: 
Latrobe, Pa. Chicago Springfield, Mass. Detroit 


BRANCH OFFICES: 
New York Cleveland Dayton Pittsburgh Cincinnati 


DISTRIBUTORS: 
Abegg & Reinhold Co., Los Angeles, Cal. 
W. S. Dunlap, St. Louis, Mo. 
H. D. Taylor Co., Buffalo, N. Y. 
Peninsula Iron & Steel Co., San Francisco, Cal. 
Faitoute Iron & Steel Co., Newark, N. J. 
Edgcomb Steel Co., Philadelphia, Pa. 


AGENCIES: 
W. S. Murrian Company, Knoxville, Tenn. 








VANADIUM ALLOYS STEEL CO. 


LATROBE, PA. 
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HawkKridge 
“Steels for New England” 


Our Policy— 


To stock and supply for New England man- 
ufacturers the finest quality steel in each of 
the grades in which we specialize. 


To be in position to supply practically every 
kind of steel used by the small tool maker, 
the die maker, the spring maker, the cutler, 
the drop forger, the machine builder, etc., 
in a very wide range of sizes and finishes so 
that those companies desiring to concen- 
trate their steel purchases with one reliable 
house may place all their orders with us. 


To specialize in those steel which have to 
meet severe conditions of service and which 
have to be exactly right in composition and 
workmanship. We do not solicit tonnage 
with no requirements, but are well prepared 
to furnish quality steel in large tonnage. 


To offer freely to all, whether users of our 
steel or not, advice regarding difficult met- 
allurgical problems. To draw upon our 
forty years’ experience in solving such prob- 
lems for the benefit of any who may ask it. 


To handle all transactions in such a way 
that all customers will have complete con- 
fidence in our integrity, our fairness, our 
knowledge of steel, and our alertness to 
serve. 





That fourth paragraph means exactly what 
it says—strange as it may seem. You may 
never have purchased a dollar’s worth of 
steel from us; you may not even contem- 
plate such a purchase—nevertheless, if we 
can be of assistance to you, in any of the 
ways outlined above, call on us. The object 
of this policy is to make friends—and the 
more friends we make the better we like it. 
Our territory is all New England—and our 
representatives cover this territory constant- 
ly. If in trouble write us. If not in trouble 
write us anyway. 


Hawkridge Brothers Company 
303 Congress St., Boston 9, Mass. 











NOVO SUPERIOR 


“The High Speed Steel 
Without an Equal’’ 


Send for free sample of hard- 
ened and tempered tool bit 





H. BOKER & CO., Inc. 


103 Duane Street, New York City, N. Y. 
BOSTON CHICAGO CLEVELAND 














CARPENTER 
S-M STEEL 





This remarkable alloy tool-steel, when 
suitably hardened and toughened for 
heavy punching, shows physical strength 
well in excess of 300,000 pounds per 
square inch and is, in this condition, 
almost unbreakable. It will stand ex- 
traordinary abuse. 


Try it on that difficult production job. 


Warehouses in: 


CHICAGO CLEVELAND DETROIT HARTFORD 
INDIANAPOLIS READING 


THE CARPENTER STEEL COMPANY 
READING, PA. 
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Panoramic View of The Central Steel 
Company's Mills, Massillon, Ohio 


Our Blast Furnaces gpm 
and By-Products Ko 
: Plant, now building fiing ; 
, -— = 
S l | 


Are 
Made 


UMA steels are madein the most modern steel 
plant in existence—a plant producing more 
alloy steels than any other in the world. No- 
where will you find better and more modernly 
equipped laboratories nor a more experienced 
and skillful staff of metallurgists and practical 
steel men. It is the only plant producing UMA 
steels—a series of specially treated steels of the 
highest type, “tailor made,” if you please, to 
meet specific, rigid and exacting requirements. 
Send for a copy of our Agathon Alloy Steel 
handbook giving physical properties of our 
entire UMA series. 

THE CENTRAL STEEL COMPANY, Massillon, Ohio 


Swetland Bldg., Cleveland Book Bldg., Detroit Peoples Gas Bldg., Chicago 
Aeolian Bldg., New York University Block, Syracuse Widener Bldg., Philadelphia 
03 W. P. Story Bldg., Los Angeles, California 


UMA2¢¢o 


We also have daily pro- 
duction in all kinds of 
Agathon Alloy Steels 
such as— 


Nickel, Chrome-Nickel, 


Molybdenum,Chrome- 
Molybdenum, Nickel- 
Molybdenum, Vanadi- 
um, Chrome-Vanadi- 
um, Chromium, etc. 


Deliveries in Blooms, 
Billets, Slabs, Hot 
Rolled, Heat Treated, 
and Cold Drawn Bars, 
Hot Rolled Strips, etc. 
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Leaders of industries 
tealize the responsibility 
of reaching higher aims 
in quality and service to 
justity their example and 
influence. 











UNION DRAWN 
STEEL COMPANY 


Warehouses: New York Philadelphia Chicago 
Cincinnati Detroit 


Additional Sales Offices: Boston, Buffalo, Cleveland 
Milton Pray Co.: Los Angeles, San Francisco, Seattle 


Mills: Beaver Falls, Pa., Gary, Ind., Hartford, Conn. 


BEAVER FALLS “ PA 







HARD ENOUCHTO 
Cut Glass 
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HEAVY DUTY 
CHISEL STEEL 


Patent 
No. 1,468,937 
1923 


Let us tell you 
all about it. 
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= Jhe Unbreakable Chrsel Steel —~> 


It will not warp, twist or move in hardening; it can 
be very easily worked, formed or treated. Made in 
two states—medium and hard: Seminole medium is 
the strongest steel ever designed, therefore is espe- 
cially adaptable for drive shafts for autos and trucks. 
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LUDLUM , 
SPECIAL STEELS ¢ 
LVUOLUM STEEL COMPANW 


WWW VV VYVV VT" 
















8 


» 
Sig’ _ SPECIAL PURPOSES 
WATERVLIET-N Y-U.S.A 






















MOLTRUP 


Immediate Delivery from Big Stock 
of Bessemer and Open Hearth 


Cold Drawn Steel in all shapes for all 
classes of screw machine work. 


Catalog and prices on request. 


Moltrup Steel Products Co. 


BEAVER FALLS, PENNA., U. S. A. 


DISTRICT OFFICES: New_York, Woolworth Bldg. ; 
Boston, 80 Boylston St.; Philadelphia, 789 Drexel 
Bidg.; Buffalo, 303 ite Bldg.; Portlan Ore., 
421 Stark St. SALES AGENCIES: Central Steel & 
Wire Co., Chicago and Detroit; H. D. Cushman 
Company, Cleveland; R. E. Murray & Co., 308 Mc- 
Kevitt Bldg., Norfolk, Va.; Union Iron & Steel Co., 
Cincinnati. W. J. Patterson Co., Monadnock Bldg., 
San Francisco, Cal. 


BY INVITATION 
MEMBcR OF 











NEW 
CATALOGUE 


The Finer Grades of Cold Drawn Steels 
Anchor Drawn Steel Co., Latrobe, Pa. 























(COLONIAL| 
1 OOL STEELS | 
L Colonial Steel C0.*22.5- beeen, Sree 
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Found the best way—with 


WOLFRAM 
High Speed Steel 


An increase in production of more than 133% 
tells its own story— 





















At one of the large steel car manufacturing plants Wolfram 
High Speed Steel Boring Tools used for boring out hubs of 
rolled steel wheels stood up head and shoulders above every- 
thing else used, so the superintendent decided to see how 
much better it really was. He kept a record which disclosed: 


1st grind—Wolfram bored 165 Wheels 

2nd grind—Wolfram bored 100 Wheels 

3rd grind—Wolfram bored 90 Wheels 
Total—355 Wheels, or an average of 


118 1/3 Wheels per grind. 





The best any other steel 
could average was 50 
wheels per grind—com- 
pare this with an aver- 
age of 118 1/3 wheels 
per grind and draw 
your own conclusions. 


Wolfram High Sp 


has been making records.like this for 


What High Speed Steel are yor 


ae 


VULCAN CRUCIBLE STEEL CO. 


HOME OFFICE AND WORKS: ALIQUIPPA, PA. Established 
1900 





New York—50 Church St., Room 384 
Chicago—16-18 South Clinton Street 


Philadelphia—512 Commerce Street 


8 Boston—307 Atlantic Avenue 
BRANCHES: Detroit—4843 Bellevue Avenue 
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is the trade-mark on the Stainless Steel that has the 


approval of discriminating cutlery users, engineers 


and manufacturers, who seek to conquer the enemy 


of metals— RUST 








Firth- Sterling [s+ess| Stainless Steel 


and 


Firth-Sterling (sxess| Stainless Iron 


























resist the ordinary agencies of 


RUST, STAIN AND CORROSION 





Manufactured by 


FIRTH-STERLING STEEL COMPANY 
McKeesport, Pa. 


NEW YORK BOSTON HARTFORD PHILADELPHIA 
CHICAGO CLEVELAND DETROIT 


A SAN FRANCISCO —_— LOS ANGELES 
i] ¥ \ Licensed under the patents of the American Stainless Steel Company 
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VIXEN 





UY A\XEN WE 


FOR EASY 
PENETRATION 














® 


The accommodation train and the Flyer 
will both get you there. The ordinary file 
and the Vixen File both produce results, 
but if you want speed, ease, comfort, the 


saving of time and 
whenever possible. 


Special alloy steel gives the Vixen a lasting 
keen cutting edge with the proper rake and 
clearance angles that actually shears the metal 
instead of just pushing it off—and it clears it- 
self of filings automatically. Each tooth is in- 
dividually milled. 


Specify your kinds of filing and test Vixens 
will be placed in your hands free of charge to 
prove their dependable speed and economy. 





CURVED 
TOOTH 


money, use Vixens 
r [See diagram | 


“ 


Time is money and Vixens save time. The 
various Vixen cuts can be used for hard and 
soft metals — fibre — marble — stone — slate — 
wood—rubber. 


Your dealer will be glad to tell you more, or 
if you wish, write directly to us. 


HELLER BROTHERS COMPANY 
Newark, New Jersey, U.S. A. 


FILES 
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3 List and Catalog 


E Large stock of GRoBET Swiss FILES—all shapes and sizes—now in our New 
York warehouse ready for shipment to the dealer in your city. 


Fast cutting, long wearing, true shaped files; special favorites with skilled die 
makers and workers in the most exacting metal trades for more than a century. 


Order Grobet Files now from your dealer; he has them or can get them at once. 


Write us for Priee CGrobet File Corp. of America 


64 Reade Street, New York City 


: Good News for the Diemaker ! 


Sa, 














SAFEY 


FILEGRIP. 


PAT. PEND. 


\ 


His File slipped— This would have prevented injury 








Costs Only a Dime 


Send 10c for a sample Osgood’s 
Safety File Grip, slip it over the 
unguarded tip of your file, and 
file with speed and safety. Once 
tried you’1l never bewithout them. 


J. L. OSGOOD TOOL CO. 


43-45 Pearl Street BUFFALO, N. Y. 

















SOCIETE GENEVOISE 
HIGH PRECISION EQUIPMENT 


Designed for speed and accuracy in production 
manufacturing, it includes: 

5 sizes of Jig Layout and Boring Machines. 

4 sizes of Precision Screw-Cutting Lathes. 

9 types of Universal Measuring Machines. 

4 sizes of Bench Micrometers. 

8 models of Inspection Comparators. 

10 models of Circular Dividing Machines. 

9 models of Linear Dividing Machines. 
Internal and External Thread Grinding Machine. 
Gear Testing Machine. 

Machine for Setting Adjustable Snap Gages. 


Ask for catalog illustrating the line you are interested in 


THE R. Y. FERNER CO., 'pvciime"" Washington, D. C. 


















Dial Indicators 


As simple and sturdy f 
as dial indicators can % 
be made. Easy to 
read, easy to use, easy 
to repair. A model 
for every purpose. 


Catalog on request. 


Federal Products 


Corporation 
PROVIDENCE, R. L, U. S. A. 

















TREC CCeeeeeeee. 





=O, Wy HINDLEY SCREWS 


The most important step in the making of Hindley 
Screws is the cutting. Special machines remove metal 
without disturbing fibre. The best quality of metal is 
used and the finished product is closely accurate, beau- 
tifully finished, sturdy and serviceable. 


HINDLEY GEAR COMPANY 
1105 Frankford Avenue, Philadelphia, Penna. 


MAY WE QUOTE ON YOUR REQUIREMENTS? 
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Confidence without a 


——| 
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— 














Would you be absolutely sure 
that your product is right before 
it leaves your factory? Would 
you have unquestioned confi- 
dence in its ability to serve 
users well and faithfully? This 
confidence can easily be yours if 
you test each piece of metal that 
goes into your product with 


The Scleroscope 


a. This machine measures. the 
) hardness of metal quickly and 














accurately—it is the best metal 
insurance; can be used every- 
where; absolutely does away 





with all guesswork. 


The Pyroscope 


gives the precise temperature of 
metal in process of heat-treatment. 
Simple, durable and fool-proof. 





Send for the Shore Booklet describ- 
ing both machines and also the 
Shore Process of Selective Carboniz- 
ing and Hardening. 

















The Shore Instrument & Mfg. Company 
Van Wyck Ave. and Carll St., JAMAICA, NEW YORK 


FOREIGN AGENTS: Agent for Great Britain and Colonies, Coats 
Machine Tool Co., Ltd., 14 Palmer St., Westminster, London, S. W. 
Yamatake & Co., Tokyo, Japan. Aux Forges de Vulcain, Paris, 
France. R. S. Stokvis & Zonen, Ltd., Belgium and Holland. 














Compact—Sensitive—Accurate—Durable 


The “ATLAS JUNIOR” INDICATOR 


Reads over a range of 0.055”—at a glance. Dial 
may be set at zero after adjusting to work. Con- 
tact point can be locked ir position for inspect- 
ing. Keep it in your pocket and use it anywhere. 
Details? 


PRICE $7.50 






Sold by 
Dealers 
or 

Direct 


WALLACE BROS. 


160 N. Wells St. CHICAGO, ILL. 














“LAST WORD” 


UNIVERSAL 


Test Indicators 


Send for Folder 








H. A. LOWE 
1874 E. 66th St., Cleveland, O. 

















Facing on the Drill Press 


Use the M-D Facing Head; it 
faces like a lathe, has a single 
point tool which travels radially 
from center outward or reverse; 
feeds automatically and _ faces 
diameters from 6” to 24”, 
Details and prices? 


MUMMERT-DIXON COMPANY 

















HANOVER, PA. 

































one ary 


The Use and 
Care of Dial 
Gauges is fully 
explained and 
illustrated in 
this manual. 

















is 
B.C att Sco, 
WALTH i\MASS 


FREE 
Send for 
it today. 





B. C. AMES CO. 
Waltham, Mass. 


Please send me a free copy of the 


DIAL GAUGE INSTRUCTION BOOK. 
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American Swiss 


Files 
















































Look for 
The Famous 


Mark on the Tang 


It is a silent, proven assertion of quality—the 
famous star and cross trademark, stamped on the 
tang of every American Swiss File. It is a guaran- 
tee that the file you are about to use is uniformly 
correct in design and cut and scientifically heat- 
treated—a sturdy tool for precision filing. Our 
new booklet describes and illustrates the full line 
of American Swiss Files—send for a copy. 


American Swiss Precision Files 


DISTRIBUTORS—Baltimore, Md., The L. A. Benson Co.; Boston, 
Mass., Chandler & Farquhar Co.; Bridgeport, Conn., Hunter & Havens; 
Buffalo, N. Y., Louis F. Seltenreich; Chicago, Ill., Machinists Supply 
Co.; Cincinnati, O., E. K. Morris & Co.; Cleveland, O., White Tool & 
Supply Co.; Dayton, O., M. D. Larkin Co.; Detroit, Mich., Boyer Camp- 
bell Co., Chas. A. Strelinger Co.; Elizabeth, N. J., Frank Hand Co.; 
Hartford, Conn., Tracy Robinson & Williams Co.; Indianapolis, Ind., 
Vonnegut Hardware Co.; Long Island City, N. Y., Long Island Hard- 
ware Co.; Los Angeles, Cal., Ducommun Hardware Co.; Newark, N. J., 
Ludlow & Squier; New Haven, Conn., C. S. Mersick & Co.; New York 
City, N. Y., Anchor Tool & Supply Co.; Passaic, N. J.. New Jersey 
Engineering & Supply Co.; Philadelphia, Pa., Aetna Machinery Co.; 
Pittsburgh, Pa., Joseph Woodwell Co.; Providence, R. I., Belcher & 
Loomis Hardware Co.; Rochester, N. Y., Sidney B. Roby Co.; Rock- 
ford, Ill., Swords Brothers Co.; San Francisco, Cal., C. W. Marwedel; 
Springfield, Mass., W. J. Foss Co.; St. Louis, Mo., St. Louis Machin- 
ists Supply Co.; Syracuse, N. Y., Syracuse Supply Co.; Toledo, O., 
The Kirkby Machinery & Supply Co.; Toronto, Ontario, Canada, The 
Masco Co., Ltd.; Waterbury, Conn., The Hamilton Hardware Corp.; 
Worcester, Mass., Duncan & Goodell Co.; Milwaukee, Wis., Ph. Gross 
Hardware & Supply Co. 


American Swiss File & Tool Company 
410-416 Trumbull St., ELIZABETH, N. J. 
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Of What Does This 
Remind You? 








UPPOSE that you had on 

hand when your first tap 
was broken, a commercial de- 
vice built especially to remove 
the broken pieces of tap, a 
commercial device, not a 
home-made article, would you 
not have saved a great deal 
of time? 


Write Us for Information 


The Walton Company 


310 PEARL STREET HARTFORD, CONN. 
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A Foolish Risk 


A reamer was never meant to be held to the 
tailstock with a wrench. When there’s a slip 
there’s trouble—spoiled work, and sometimes 
an injured workman. Avoid trouble by using 
the Nicholson Reamer Holder. Can also be 
used in place of a drill chuck and as a hold- 
back in a lathe. 


May we send one on trial? Just send us a sketch of 
ket or ber of Morse Taper of Lathe. 


W. H. NICHOLSON @ CO. 


112 Oregon St., Wilkes-Barre, Pa. 
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“7716” HighSpe 
were first anf 
the trade in 1923: 


Designed for strength 
and accuracy, and heat 
treated uniformly, they 
soon became known 
for their great a 
qualities. 


Consistent quality leads 
to quantity—and now, 


id to 











DETROIT, 









NEW YORK, N. Y. 
73 Warren Street 


PHILADELPHIA, PA. 


MANUFACTURERS 
of pARABOLIC 


MILLING CUTTERS 
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Look for the Red 
Finer with the 
7716” label. 


after two years, the de- 
mand for drills in red 
packages with “7716” 
labels is greater than 
ever. 


Your first purchase of 
“7716” High Speed Drills 
may be actuated by their 
reputation—later pur- 
chases, however, by 
their performance. 


TWIST DRILLS - REAMERS:- HOBS ° MILLING CUTTERS - SPECIAL TOOLS 


NATIONAL TWIST DRILL € TOOL COMPANY 


U.S.A. 


BRANCHES. 


CHICAGO, ILL. 
43 North Sixth Street 26 So. Jefferson Street 


SYRACUSE, N. Y. 
107 Clifford Street 


BUFFALO, N. Y. 
76 Pearl Street 
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Push ’em to the limit ! 


COLTON- Colton-Detroit High Speed Twist Drills can be 


driven at highest speeds over long periods be- 

DETROIT cause special processes of forging and finishing 
have given them uncommon sturdiness. 

HIGH Wide grooves prevent clogging; oversize shanks 

when desired. Gives these good drills a chance 


SPEED to show their dependability—compare with 
other drills on a basis of production between 


grindings. You’ll notice a difference. Catalog 
TWIST on request. ; 


DRILLS ARTHUR COLTON COMPANY 
2618 Jefferson Avenue, East DETROIT, MICH. 


REPRESENTATIVES: New York City: F. A. Brady, Inc., 30 Church St. Mil- 
waukee: (General Sales Agency, 3205 Vine St. Pittsburgh: W. E. Nagle & Son, 
Jenkins Arcade Bldg. Pnitadeiphta: Wenson Tool Co., 745 North Sixty-third St. 
San Francisco: L. G. Hen 75 Fremont St. Los Angeles: L. (;. Henes, 218 East 
Third St Cincinnati: ‘Ady ance Too: Co., Canal and Jackson Sts. 










































Interchangeability 
Insured 


with 
BRUBAKER 
DIES 








Screw threads are of utmost importance in the manufacture of 
interchangeable parts and in boiler making and repairs. They 
must not vary, and will not if you specify dies of proven merit. 


Brubaker Dies are made to standards that guarantee habitually 
accurate threads. They are made in types to meet all threading 
needs. Standard sizes stocked, specials on ten-day deliveries. 


If you have experienced trouble with your threading operations, 
get in touch with us. We have given relief in hundreds of in- 
stances. Look up our line of Taps, Dies, Reamers, Screw Plates 
and other small tools in the late catalog. 


W. L. BRUBAKER & BROS. CO. 


Factory at Millersburg, Pa. 
Sales Office: 50 Church St., New York 
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15 Years of Dependable Experience 





While James Reducers are not sold with a mile- 
age guarantee, we frequently have real performance 
records brought to our attention. 


GO The James Reducer, illustrated above, has been 








in operation continuously for fifteen years on a 
=< screw conveyor handling coal. 
PLANETARY Heat, steam, and abrasive dust have not affected the 
PRINCIPLE reducer’s efficiency. It has run all fifteen years without 
SPEED REDUCTION maintenance cost and the only attention required was 
[MOST EFFICIENT occasional filling with oil. 
James Reducers of the present day are built with the 
same care and exactness and will stand the rack of con- 
stant service just as well as this old-timer. 


Write for Letter No. 1. 








Manufacturers of 





Spur and Worm Gear Speed Reducing Transmission, 
Spur, Bevel, Mitre, Worm, Internal, Helical and Tractor Gears. 
Rawhide and Bakelite Pinion—Racks. 


The D. O. James Manufacturing Co. 
1120 W. Monroe St., Chicago, Ill. 
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GRANT WORKS 


Cor. Second and B Streets, BOSTON, MASS. 








Made in any quantity, from single 
experimental gears or rush break- 
down repair, to production orders; 
in all sizes from 14” to 72”. 


Ask for latest 
catalogue 
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oo Mallets from Tough 


one Rawhide’ 


Here you have the toughest and most dur- 
able in Gears and Mallets—two “Chicago 
Rawhide” products. 


“Chicago Rawhide” Gears and Gear 
Blanks- are elastic, noiseless, long-lived, 
economical and strong. 


Our “Chicago Rawhide” Mallets and Hide- 
Faced Hammers are non-conductors— 
they can’t damage fine surfaces or soft 
metal work—just what you’ve been look- 
ing for. We also make Belting, Lace 
Leather, Cut Lacing, Hydraulic Packing. 


Pe 


e ‘e 
Write us for complete catalogue iy 


The Chicago Rawhide Manufacturing Co. 


1309 Elston Avenue Chicago, Ill., U. S. A. 


Branch: 109 Broad St., New York 
New England Branch: 
Lewis E. Tracy Co., 127 Broad St., Boston 
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_DIEFENDORF GEARS 








ALL METALS, 
MICARTA, 
RAWHIDE 


Spur, Straight Bevel, Spiral Bevel, 


Helical, Internal 
LET US QUOTE 


ch % 


_ Diefendorf Gear Corporation 





Syracuse, N. Y., U. S. A. 


wn 











<3 Cut Gears, Racks, Worms, 
Worm Gears, Bakelite- 
Micarta, Special Machinery 
Write 


THE SIMONDS MFG. CO., Pittsburgh, Pa. 














tt Gears and —_—— Shafts 


= Heat Treating. and Carbonizing 
THE MACHINE PRODUCTS CO. 


17900 ST.CLAIR AVE. CLEVELAND, 0. 


HPARINGEONE CUT Ge 


MILL 
DRIVES G@ux i 
SPEED REDUCERS A dl BEVEL GEARS 




















FAWCUS MACHINE CO. PITTSBURGH, PA. 
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Bang! Bang! Bang! 


Phillie Gear’s fist thumps the desk—“That order 
must go out tonight—the customer is waiting for 
it and we cannot fail him.” This means no inter- 
ruption in Phillie’s smooth running organization— 
simply emphasizes his policy of immediate service 
to his customers. 


This policy, together with the high quality of his 
gears, has won Phillie Gear unchallenged leader- 
ship in the delivery of gears how, where and when 
they are wanted. Phillie Gear’s plant is gear 
“headquarters” for manufacturers from one end 
of the country to the other. Get his prices! 





Philadelphs SUPT - orksPhiladelphia 
iy) a Bim 
Main Office and Plant— t HA Ke Richmond and Tioga Sts. 


Branch Sales & 
Engineering Offices: 
50 Church Street, 
New York. 





P. S.: Send for— 
THE GEAR BOOK 
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SYKES 


THE GEAR WITH A BACKBONE 


GEARS 


The Double Helical Gear with 
Continuous Teeth—30° Angle 

















With the “Sykes” machines we produce double 
helical gears, which conform in design to 
theoretical and practical requirements—with- 
out a gap at the center. 


The gear is generated in the solid; elimination 
of the gap not only makes the teeth stronger, 
but also increases bearing surface, and conse- 
quently load carrying capacity. 
A narrow Sykes Gear will carry the same load 
as a gap type gear of much wider face. 

ASK FOR DETAILS 










































Farrel Foundry Machine Co. 
BUFFALO, N. Y., U.S.A. 


New York City Cleveland, Ohio Boston, Mass. 
Gan Francisco, Cal. Havana, Cuba Los Angeles, C-l. 
Plants Located at Buffalo, N. Y., Ansonia, Conn. 

Pittsburgh Office: 649 Union Trust Building 
Hamilton, Ont., Westaway Bldg. 











all 
ears 


From tiny precision gears for 
scientific instruments to machine 
gears 3’ diameter. Correctly 
made, accurate, durable gears 
that enable the machines to 
operate with maximum effici- 
-ency. Gears that you can 
guarantee in your machine. 























Good deliveries on 
“*specials’’ — send 
blueprints for esti- 
mate. | 





Massachusetts Gear & Tool Co. 
34 Nashua Street, Woburn, Mass. 




















For Fifteen Years 
This Marl 


(Dyn 


—has stood for quality, accuracy, de- 
pendability, and service in supplying 
CUT GEARS {ibs 


Spur, Bevel, Helical, Worm, Internal, 
Bakelite, and Rawhide Pinions. 


We also make Spur and Worm Gear 
Speed-Reducing Units 


ALBAUGH-DOVER MFG. CO. 
2147 Marshal Bivd. Chicago, Ill. 


Member American Gear Manufacturers’ Association 


MEISEL GEARS 


have proved their value by years of efficient 
service. Customers who began using Meisel 
Gears when they were first marketed are still 
on our books; their continued satis- 
faction is one of the most valuable 
assets we have. 

We also do: Heat-treating, 
Broaching, Tooth Rounding, 
Contract Work, Case Hardening, 
Splining, Grinding (Internal 
External) and Screw Machine 
Work up to 51% inches. 


Meisel Gears will prove as profitable for you. 
—Try them on your next order. 


Meisel Press Mfg. Company 
948 Dorchester Ave., BOSTON, 25, MASS. 
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EVERY 
INDUSTRIAL 
GEAR 


BEVEL 
SPUR 
SPIRAL 
HERRINGBONE 
WORM 


SPEED 
REDUCERS 





RAWHIDE- 
BAKELITE 
PINIONS 


HARDENED 
HEAT-TREATED 
GEARS 




































The Result of Thirty-Six Years 
of Development 


Horsburgh & Scott gear service today stands as the re- 
sult of thirty-six years of steady, healthy development. 


From a small beginning we have slowly expanded un- 
til we now have 75,000 square feet of floor space and 
140 machines devoted exclusively to the manufacture 
of industrial gears. 


The only answer to this continued growth in our busi- 
ness is that gear users have found that, in our service, 
which made it worth their while to come again and 


ai 
& gud 


Cleveland, Ohio 
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SPEED REDUCER [o22ice multiple 
thread worm 

The worm and worm wheel is a very old speed 

reducing device and as formerly made only 

adaptable to light loads and slow speeds. 


The long-lead multiple thread worm and corre- 
sponding wheel as more lately developed has 
overcome the objection to this form of speed 
reducer, and so increased its efficiency that it 
is now recognized as a most economical method 
of reducing speed with a minimum loss of power. 
Noiseless, No Vibration, Durability, Safety. 


Spur Gear Speed Reducers, Change Speed Gears, 
Bevel Gear Transmission in Oil Tight, Dust 
Proof Cases. 


Works 
ELIZABETHPORT, N. J. 








Shafting, Pulleys, Hangers, Fidetion Clutches, 
THE A. & F. BROWN Co. 


GEAR S— 
Of Steel, Semi-Steel 


Cast Iron, Bronze 
Rawhide, Bakelite, 


Condensite, and Fibre 


for 
MOTOR, MACHINE, MILL or 
POWER PLANT 





Planed Bevel Gears up to 
8 in. diam. 





Cut Spur Gears up to 
6 in. diam. 


Machine Moulded up to 


192 in. diam. 


Etc. 


Engineering and Sales Office 
79 BARCLAY ST. NEW YORK 

























_— os 
EXCLUS/VELY 


M-C GEARS 


Get Stahl estimates on your 


The Stahl Gear 
& Machine Co. 


1390 East 40th Street, 
CLEVELAND, O., U. S. A. 






Specialized production on limited sizes in- 
sures high quality at moderate prices. 

Metal gears—spurs up to 72” dia., 1144 D.P.; bevels 
up to 54” dia., 1144 D.P.; spirals and herringbone 
gears up to 19” dia., 3 D.P.; worm gears up to 18” 
dia., 3 D.P.; racks 8’ long; 3 D.P. Rawhide gears 
any requirement up to 15” dia., 2 D.P. We also 
manufacture Formica Pinions. 


work. 


<n ER Oy 


a 























RUSH 


We prefer to put work through in nor- 
mal order—of course—but if you need 
speed in an emergency we are equipped 
to give you service. File your blue 
prints with us and save time. 


Let us estimate on your gear needs. 


1825-1841 Reading Road, CINCINNATI, OHIO 





THE CINCINNATI GEAR COMPANY 





on a Cincinnati Gear order means speed 
without sacrifice of accuracy or quality 








1925 
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Specify 


RAWHIDE GEARS 


Made from 


“Superior Rawhide Blanks 


Stocked by 
CINCINNATI GEAR CO. - - - - - = Cincinnati, O. 
CRAGO GEAR & MACHINE WORKS - - - - Kansas City, Mo. 
DIEFENDORF GEAR CORP.- - - - - - - Syracuse, N. Y. 
WM. GANSCHOW CO. - - - - - - - = Chicago, Il. 
HORSBURGH & SCOTT CO. - - - - - - Cleveland, O. 
D. O. JAMES MFG. CO. - - - - = Chicago, Ill. 
JOHNSON FOUNDRY & MACH. Co. - - - Los Angeles, Cal. 
KEYSTONE ENGINEERING CO. - - - - - Los Angeles, Cal. 
NEWARK GEAR CUTTING MACH. CO. - - - Newark, N. J. 
PACIFIC GEAR & TOOL WORKS, INC. - - - San Francisco, Cal. 
PHILADELPHIA GEAR WORKS - - - -_ - Philadelphia, Pa. 
PITTSBURGH MACHINE & SUPPLY CO. - - Pittsburgh, Pa. 
STAHL GEAR & MACHINE CO. - - - - = - Cleveland, O. 
WESTERN GEAR WORKS - - - - - - - Seattle, Wash. 


Get Service from your nearest Gear Cutter 








WESTERN RAWHIDE & BELTING COMPANY 
Milwaukee, Wis. 
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Hardened Steel Gears 


Special Facilities 














Specialized Experience 


Here are glimpses of some of the up-to-date 
equipment that makes Pittsburgh Hardened 
Steel Gears so thoroughly reliable. Modern 
hardening furnaces, accurate heat measuring 
and controlling apparatus and scientific testing 
instruments operated by experts. 


All Pittsburgh _—_ Pittsburgh Gears earn their reputation as su- 
Gears are perior products by the quality of workmanship 
Carefully Tested 2nd material that is put into their manufacture. 


Hardened steel gears, rolled blank bevel gears, 
bakelite gears—any gears you need for any 
purpose. 


Get Estimates on Pittsburgh Gears. 


PITTSBURGH GEAR & MACHINE CO. 
2700 Smallman St., Pittsburgh, Pa. 























REDUCING GEARS Adams 


The Speed Reducing Gear 

sore araeis ||| GEAR HOBBERS 
No. 2, large reduction, 

small H.P. load. Write for Catalog No. 809 


I d b d 

eae a THE ADAMS COMPANY pubusue, tows, USA. 
our dealers for immediate 
delivery. 


Used extensively in exper- 
imental laboratories and 
as an integral part of 
other machines. See a de- 
seription in our 


Booklet No. 21 


WINFIELD H. SMITH 


116 EATON STREET SPRINGVILLE, N. Y. 


HINDLEY GEARS 


These are the gears to trust with heavy 
loads and high speeds. Put them where 
faultless performance is vital. The 
sturdiness for such hard tasks is built 
into Hindley Gears by an organization 
that knows how. 

















Bevel Gears—Sprockets 
Raw-Hide Pinions 
STRANAHAN GEAR COMPANY 


FRANKFORD JUNCTION—PHILADELPHIA, PA. 






























May we send a catalog? 


HINDLEY GEAR COMPANY | 
1105 Frankford Ave., PHILADELPHIA, PA. | 


_ 
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Big gears, produced by specialists, in a special- 
ly equipped plant are bound to be better, more 


economical—they have that “something” 
which only specialization can give them. 


Earle Gears in all sizes. 


Send blueprints for estimates. 


The Earle Gear & Machine Company 
4707-15 Stenton Ave. Philadelphia 


Manufacturers of Earle Gears; Earle Centrifugal Pumps; Lea- 
Simplex Cold Saws; Earle Bridge Operating Machinery. 














All kinds—types and sizes. 
16,000 different fixtures. 


Made by improved machine 
moulding method. 


A skilled organization of 82 
years’ experience. 


A gear service unequalled. 





Catalog 258 Sent By Request 


Poole Engineering & Machine Co. 
Gear Makers since 1843 BALTIMORE, MD. 




















CUT GEARS 


and 


SPEED REDUCERS 


ALLING-LANDER COMPANY, INC. 
SODUS, NEW YORK 















All Types of Gears, also 
SHEW BEVEL GEARS 


Special facilities tor straight and spir- 
aloid Bevel Gears 


The Bilgram Machine Works 


1231 Spring Garden Street, Philadelphia, Pa. 


qrtte °, 





BEVEL GEAR GENERATORS) 









































limesInTwoYears 


Inland Manufacturing Co., Dayton, Ohio: 
has given IXL Speed Reducers a real test on 
their special machinery. 


A number of IXL SPEED REDUCERS, Size 
T3-8 with a ratio of 45.79 to 1 have been started 
and stopped 5000 times a day for over two years 
. . . or more than 3,000,000 times! And they are 
still on the job—just as good as ever. 


This demonstrates that good design,careful work- 
manship and fine materials are certain to give un- 
usual performance. 

Wherever you have power to deliver at reduced speeds to 
driven machinery IXL Spur and Worm Gear Speed Reducers 


will do the job better, safer and more economically than it can 
be done by any other method. 


Let us tell you how IXL Reducers will save power losses, 
conserve valuable space and reduce your operating and main- 
tenance costs. 








FXE 

Spur Gear 
Speed 
Reducer 





232-242 N. Curtis St., Chicago, Ill. ~ 


"Three Million 

















Boo 
% @ MACHINE CO, 
FOOTE BROS.GEAR /osen: 
e ¢ CHICAGO, ILL. 
§ MACHINECO, f revescise 
Vee 





Signed 
Sales offices in all principal 2 
cities in U, S, pee! Canada Adasen 
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To the Largest Load 
it Looks Like a Giant 


So perfect, so complete is 
every individual part of the 





IMPROVED SHOHSPEED HOISTS 


with their 21 Plus Points of 
Superiority, that they are 
the last word in hoist design 
and construction. 


Safe — easy to operate — 
durable—lasting. 


They are the chain hoists 
that will give you the satis- 
faction you demand and 
expect. 


Made in all types and capa- 
cities but inonly one quality. 


Have you our latest catalog ? 





MANUFACTURING 
LISBON, OHIO 

































CHARLES na 





GRUNDY 


Flexible Insulated Couplings 


PATENTED 


The Best— 
Indisputable Evidence 










Over 90,000 IN USE. 
Some have been running 
over 15 years and still 
giving satisfaction. 

Sold 2768 to one concern 
alone last year. 


Other people’s success 


with the “GRUNDY” 
would be yours. 


Give us a chance to dem- 
onstrate. 


Write for Booklet “GF”’. 


Three parts only— 
two cast iron flanges 
and a leather disc 
with lugs securely 
fastened. 





‘617 Arch Street 
PHILADELPHIA 


COMPANY PA., U. S. A. 











Gear Grinders Gear Testers 


The Lees-Bradner Co. 


Cleveland, Ohio 


Thread Millers 


Gear Generators 




















es Gears and 
Yr Gear Cutting 


We guarantee satisfaction 





7, RODNEY DAVIS 
PHILADELPHIA, PA. 














MECHANICAL BELT SHIFTERS 
FOR CONE PULLEYS 
Afford absolute protection against all belt 
accidents. 


KREMER-CUMMINS MACHINE COMPANY 
6011 LEXINGTON AVE., CLEVELAND, OHIO 
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TWIKE DISC 


eth eettes 


Model F, for Better 
Machine Drive Control 


In every modern shop and factory there are places 
where the use of Model F Twin Disc clutches 
would result in decided economy. 


These clutches are designed for use as couplings 
on line shafts, as drives for pulleys or for spiders 
carrying pulleys, sprockets or gears. They may 
be used in group drive installations or as controls 
for individual machines and in every case will give 
superior service. 


Model F clutches have the smooth, positive engage- 
ment, the firm grip, the strength, resistance to 
wear and the simple take-up adjustment that have 
made Twin Disc clutches acknowledged leaders in 
heavy duty service. 


Install a Model F clutch at the most troublesome 
point in your shop. Note the low first cost. Watch 
the results. Then let our engineers figure with 
you for installations at all critical points. 


Twin Disc CtutTcH COMPANY 


RACINE WISCONSIN 


Pacific Coast Representative, F. Somers Peterson Co., 
57 California St., San Francisco 




















The AKRON Friction Clutch runs in oil which makes it un- 
usual in that it can slip under overload withort damage. 


Many instances of long, trouble-free service without inter- 
ruption or replacement of parts prove the soundness of 








“AKRON” clutch design. Some of the 
original installations have run 12 
years with no expense except for 
replenishment of oil. 


It will pay any manufacturer to in- 
vestigate the “AKRON” clutch when 
planning replacement or new installa- 
tions of machinery. 


Manufacturers of machines requiring 
clutches will find the AKRON clutch 
highly desirable as an accessory or 
part. 


Send for this catalog. Put your clutch problems 
up to our engineers. 


The Williams Foundry & Machine Co. 


‘In Business Since 1888’’ 


64 CHERRY STREET 








AKRON, OHIO 












































HE American Steel 

Split Pulley is used 
in every country 
where manufacture 
is an important 
industry. 





PATENTED 














STEEL 


HANGERS 














THE FINEST PIECE 
OF METAL STAMPING 
I EVER SAW ~ 


HIS was the initial remark of an indus- 
trial engineer after he had looked over his 
first American Pressed Steel Shaft Hanger. 


Then, as he carefully examined in detail 
the construction of the hanger, he noted 
the design, the unusual strength and rigid- 
ity against vibration; the smooth, round 
surfaces, without dust pockets, that make 
for cleanliness; absence of projecting parts 
that assures safety; the provisions for 
quick and accurate adjustments and the 
graceful lines that contribute to the ap- 
pearance of any shop which is equipped 
with American Pressed Steel Hangers. 


Not only is the American Pressed Steel 
Shaft Hanger an example of fine, accurate 
metal stamping, but it embodies all the 
engineeriffy principles that assure satis- 
factory performance. 


An interestingly illustrated folder fully describes 
this hanger. Send for your copy. 


The American Pulley Company 


Manufacturers of Steel Split Transmission 
Pulleys, Pressed Stee! Shaft Hangers 
and Pressed Stee! Shapes 
4200 Wissahickon Ave. Philadelphia 


For the nearest“ American” dealer 
see MacRae’s Blue Book 





SPLIT 


PULLEYS 


IERICAN 











PATENTED Sen cecmes 
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RENOLD-BOSTON gy 


Silent Chain Drives ,, ug 


They represent Economical and Positive 
Power transmission. 
Have Long Life and very High Efficiency. 


Standardized for Immediate Delivery— 
anywhere. 


SEND FOR LATEST CATALOG—it tells how to ‘‘standardize and save’’ 


BOSTON GEAR WORKS SALES CoO. 


NATIONAL HEADQUARTERS: NORFOLK DOWNS, MASS. 
BOSTON NEW YORK PHILADELPHIA CLEVELAND CHICAGO 
DISTRIBUTORS IN PRINCIPAL CITIES 






































Economical Power Control 


The fact that hundreds of well-known manu- 
facturers use Edgemont Friction Clutches on 
lineshafts, countershafts or built into machin- 
ery is convincing evidence that these clutches 





























must be an economical method of starting and JS DEED 
stopping machinery. : IX kel U] yong 
Edgemont Clutches are made in styles to meet 4 QO} N(@) bd 
every requirement, from heavy lineshaft : 
clutch to small highly sensitive units. | HANNA ENGINEERING WORKS 
a os : 1763 ELSTON AVE. CHICAGO, ILL. 
Edgemont Friction Clutch | |Win 
Lineshafts | ” 
Countershafts 

















Clutch Pulleys 
Cut-Off Couplings 


ROEPER 


Electric Hoists 


Lift Loads and 
Lighten Labor 


Built in capacities from 500 lbs. to 


Extended Sleeve 
Clutch and Specials 
for Every Purpose 





8 a 10 tons—Cord or Push Button 
LIGHT purr — @ oe Gc’, Control with or without trolleys. 
ee Quick Deliveries at Attractive Prices. 
= . Send for Circular. 
The Edgemont Machine Company ROEPER CRANE & HOIST WORKS, Inc. 








2700 National Avenue DAYTON, OHIO, U. Se A. 1740 N. 10th Street, READING, PA. 
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Morse Silent Chain driving cut-off saw. 


Heavy Cuts at Uniform Rate 


Machine tools, driven by Morse Silent Chains, 
operate smoothly and quietly without shock, 
jar, chatter or slip. 


A greater output is possible with a reduction 
in maintenance expense as well as elimina- 
tion of inferior work and rejections. 


Morse Engineers are at your service for plan- 
ning your individual requirements—write the 
one nearest to you. 


MORSE CHAIN CO., ITHACA, N. Y. 


There is a Morse Engineer near you 


ATLANTA, GA., 702 Candler Blc vy Earl F. Scott & Co. MINNEAPOLIS, MINN. 


BALTIMORE, 1 ES 1402 L ton Bld 413 Third St., S.. Strong-Scott Mfg. C 

yt” SNe 141 Milk Street © PHILADELPHIA, ‘PA. .Room 803, People's Bank Bide. 
CHARLOTTE, N. 6....... 404 Commercial Bank Bldg, PITTSBURGH, PA...........; \vestinghouse Bldg 
CHICAGO, ILL. “Room 803, 112 West Adams St. SAN FRANCISCO, CAL. .Room 355, Monadnock Blac. 
CLEVELAND, OHIO... 421 Engineers Bldg. ST. LOUIS, ace Railway Exch ange Bldg., Morse Chain C« 
DENVER, GORA). .... sc. ccccceace 211 Ideal Bldg, TORONTO, ONT., CAN. 


s Ss 
DE TROIT, MICH. ; 7601 Central Avenue WINNIPEG, M: ie FS. AN. ee ahs ee ee 
NEW YORK CITY..... -Room 187 1, 50 Church Street Dufferin St., Strong-Scott Mfg. C 
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STEPS 
IN SPEED 


EVERY 
SPEED 


Can You Get 


Millions of Speeds 
—or just a Few? 


Millions of Speeds Mean Infinite Speed 
Variation—Any in Between Speed from 
Fastest to Slowest! 


XPENSIVE variable speed motors, 

complicated gear shift boxes, make- 
shift pulley changing devices give only 
steps in speed. But steps are rarely enough 
to meet every different operating condi- 
tion accurately. 


Millions of speeds—not steps—are what 
you need on many machines and conveyors 
in your plant. That’s why you should in- 
stall “The Reeves” Transmission to give 
you an infinite range of speeds. For this 
simple, compact device gives literally mil- 
lions of speeds—not just steps—between 
fastest and slowest, even to the fraction 
of a revolution. Write for catalog M-44 
and the application of ‘The Reeves” Trans- 
mission to the machines in your plant. 


REEVES PULLEY COMPANY 
Established 1887 
COLUMBUS, INDIANA 





Conway Clutches 


The Conway Clutch is compact, simple, strong. 
It increases the operating efficiency of machine 
tools, road making machinery, tractors, etc. 


Built for all types of machine operation. Ask 
about our new Conway One-Revolution Clutch 
for machines that must be stopped at an index 
point or after completing a given cycle. 


THE CONWAY CLUTCH CO. 
1962 West Sixth Street, CINCINNATI, O. 



































In stock and to order. 

Let us quote on your 

sprocket requirements. 
Send for catalog 


CULLMAN WHEEL CO. 


1339 Altgeld St. CHICAGO, ILL. 


SPROCKETS 











CHAINS and SPROCKETS 


for Power Transmission 
and Conveying 


Steel Roller Chain 
Steel Block Chain 
Steel Replacement Chain 


Oil Well Chains 
Quiet Running High Speed Chain 
Accurate Sprockets 


BALDWIN CHAIN & MFG. CO. 
WORCESTER, MASS. 


H. V. Greenwood, General Western Sales Representative, 
Peoples Gas Bldg., Chicago, IIl. 
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Whatever Your Requirements 


May Demand 


NGINEER, manufacturer, and ma- 

chinist will find Bunting a responsible 
supply source for every conceivable Bush- 
ing Bearing requirement. Wide expe- 
rience, great productive capacity, and 
scientifically modern methods combine to 
serve new and unusual needs with econ- 
omy and dispatch. Three hundred stan- 
dard sizes, completely machined and fin- 
ished, always in stock to meet ordinary 
requirements. Our research and _ labor- 
atory departments are always unreserved- 
ly at the command of the industry. 





THE BUNTING BRASS & BRONZE CoO. 
TOLEDO, OHIO 


BRANCHES AND WAREHOUSES AT 


NEW YORK CHICAGO SAN FRANCISCO 


245 West 54th St. 2015 S. Michigan Ave. 198 Second St 
Columbus 7528 Calumet 6850-6851 Douglas 6245 


CLEVELAND PHILADELPHIA BOSTON 


710 St. Clair Ave., N.E. 1330 Arch St. 36 Oliver St 
Main 5991 Spruce 5296 Main 8488 











“Let us worry about 
your bushing  bear- 












































PATENTED 






PHOSPHOR BRONZE 


BUSHING BEARINGS 
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Commercial (CS) 


IN YOUR PRODUCT 


Moderate cost, long service, high 
efficiency—what more can you ask? 
These are the factors which have 
created a nation-wide demand for 
“COMMERCIAL” Annular Ball Bear- 
ings. They are readily adaptable to all 
classes of service and not only sustain 
thrust loads of 50% of their radial load, 
but sustain radial and thrust loads 
simultaneously. 








A TYPICAL INSTALLATION 
This type A “Commercial” Annular Ball 
Bearing—CS-643—is one of an unlisted 
series for shafts from 3/16” to 3/4” 
diameter. Extensively used for con- 
veyors, counter-weight sheaves, small 
wheels, machines of various kinds, ete. 
The flange in many cases simplifies and 
reduces the cost of assembly. 


Send for Illustrated Catalog, 
Prices and Discounts. 


THE SCHATZ MFG. CO. 
Poughkeepsie, N. Y. 


USA 
Wy) 


J 
































When You Order Pulleys 


Be sure, when you again need pul- 
leys, to find out the service you can 
get from Jones. 


In addition to cast iron pulleys that 
are skillfully molded, accurately 
balanced, and carefully machined, 
you get a source of supply that is 
dependable. 


Our Catalogue No. 30 will show you 
how broad our service is and how 
reasonable our prices. Write for it. 


W.A. Jones Foundry & Machine Co. 


Main Office and Works: 
4409 West Roosevelt Road, Chicago, Illinois 
Pacific Coast Representatives: 
The King-Knight Company, San Francisco, Los Angeles, Seattle 


Branch Sales and Engineering Offices: 
New York Pittsburgh Cleveland Buffalo Milwaukee Detroit 
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GURNEY 


BALL BEARINGS 








Add Efficiency to Speed Reducers 


Due to their ability to safely carry extremely 
heavy loads, Gurney Ball Bearings—Maximum 
Service—Maximum Capacity type—are better 
suited for use in speed reducers than are bear- 
ings of any other type. By using the largest 
number of balls of the largest possible size in 
uninterrupted raceways of the closest permis- 
sible race curvature, Gurney Maximum Service 
—Maximum Capacity bearings have higher load 
carrying capacities than other types, resulting 
in the maximum of safety, service and efficiency. 


MARLIN-ROCKWELL CORP. 
JAMESTOWN, N. Y. 














Bantam, Conn, USA 


Journal Roller Bearings 


Bearings Made To Your Requirements 


For all Types of Machinery 


LANCASTER, PENNA. 





The Bearings Company of America 





Bearings of all types. 


Let our Engineers help to 
solve your bearing problems 








SINGLE AND DOUBLE ROW 








LARGE STOCKS ON HAND 
ALL MAKES :: MOST SIZES 


BEARINGS 


BALL BEARINGS 
ROLLER BEARINGS 








Ss. 


63 EAST HARRISON ST. 











UNUSUALLY ATTRACTIVE PRICES 
LET US KNOW YOUR REQUIREMENTS 
WE PURCHASE SURPLUS BEARINGS 


BREAKSTONE 


CHICAGO, ILL. 
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Angular Contact Radial Bearings 
Angular Contact Thrust Bearings 


Manufacturers of Thrust Ball 


Detroit, Mich., Office: 
1012 Ford Building 
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When the production problem calls for a Special 
Turn Table or other rotating device, the Auburn 
Thrust is a real aid toward a greater output. 
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SPECIAL neem sci with AUBURN THRUSTS 
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Tell us about your problem and ask for bulletins 


AUBURN BALL BEARING CO., 








Steel, Brass and Bronze Balls 


33 Elizabeth St., Rochester, N. Y. 















Schatz 
‘UNIVERSAL’ 


Almmuil BP US. Pat Off 


BALL BEARING 


RECISION, less friction 
and longer bearing life. 
The 3-Area Contact with- 
stands thrust loads and pro- 
vides greater wearing surface. 


©COCOCOOCOECE 
DHOCOOOOOCOOO 


re | THE FEDERAL ;¢~ 
BEARINGS 
COMPANY, Inc. 


-+ Poughkeepsie Cc 


New York © 
cece 














Steel Bearing Balls 


BRASS, BRONZE, ALUMINUM 
AND MONEL METAL BALL 


Steel 
Burnishing 
Balls 





Ask for Price List 104 


THE ABBOTT BALL COMPANY 


ELMWOOD HARTFORD, CONN. 











Rollers—or Complete 
Roller Bearings 


Complete flexible or solid roller bear- 
ings, or rollers only—any size. Re- 
place your plain bearings or rollers 
with our “anti-friction” bearings. 
Write for details. 


Roller Bearing Co. ot America 


; > 141 Frelinghuysen Ave. 
NEWARK N. J. 











| THRUST BEARINGS 


STANDARD DIMENSIONS 
or to ORDER, up to 12” Shaft Dia. 


One—or one thousand 


The Gwilliam Company 
23 Flatbush Ave., Brookyn, N. Y. 



































Speed Reducers 


Bulletins 
Free 
on Request 











No. 31—Falk Herringbone Gears 

No. 32—Large Gear Units 

No. 38—Small Speed Reducers 

No. 35—Falk-Bibby Flexible Couplings 


THE FALK CORP., MILWAUKEE 


Flexible Couplings 
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“WHITNEY” 


SILENT CHAIN DRIVES 














ANOTHER CASE 
of “fitting the drive to the job” 
This “WHITNEY” Silent Chain Drive is efficiently transmitting 


20 H. P. to twin air compressors, which are nicely coupled together 
through the driven sprocket of the drive. 


The speeds are 1200 to 200 R.P.M., the centers 40 in., and the chain 
is 34 in. pitch x 4 in. wide. 


Let our engineers fit the drive to the job 


We shall Exhibit at National Steel Exposition, 
Public Auditorium, Cleveland, September, 14-18. 


THE WHITNEY MFG. CO., Hartford, Conn. 


SALES AND ENGINEERING OFFICES: 


NEW YORK BOSTON CHICAGO SYRACUSE PHILADELPHIA 
L. C. Biglow & Co., Inc. George C. Steil E. H. Huntington George McPherson R. J. Howison 
250 W. 54th St. 727-A Boylston St. 215 Machinery Hall 201 Norwood Ave. 1505 Race St. 
PITTSBURGH CLEVELAND DETROIT SAN FRANCISCO SEATTLE 
Pittsburgh Gear & Mach.Co. Smith Power Transmission Co. A. G. Brice A. H. Coates Co. A. H. Coates Co. 
27th & Smallman Sts. 1218 Ontario St. 2-240 General Motors Bldg. 615 Howard St. 1115 East Union St. 





CHAINS AND SPROCKETS FOR POWER TRANSMISSION 
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The “U. G.”’ Automatic 
BELT CONTACTOR 


AUTOMATICALLY WRAPS BELT 








Saves— 


BELTS 
BEARINGS 
FLOOR SPACE 
MOTORS 
POWER 
UPKEEP 


Send for Bulletin No. 268 


T.BWoods Sons (..C hambersburg, Pa. 


Makers of a general line of Power Transmitting Machinery including 


Motor Pulleys, Flexible Couplings and Speed Reducers. 


New England Branch: Cambridge, Mass. 


Dealers in Principal Cities. 


AROUND PULLEYS, 


AS LOAD INCREASES 


Southern Office: Greenville, S. C. 


a 


INCREASING ARC 


OF CONTACT 


























r | 
FLEXIBLE COUPLING 


“‘They make good machines last longer” 









Good machines deserve good couplings. 
That is why so many experienced engi- 
neers specify and use “Francke” Flexi- 
ble Couplings on direct-connected drives 
—to make harmless any misalignment 
strains. 


Sizes from 14 H.P. to 8,700 H.P. and 
for any speed or service conditions. 


Send for Bulletin No. 37 


Smith & Serrelll, 62 washington st, Newark, N.J. 
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\ 
®\ The Moore & White Company 


MOORE & WHITE 


Friction Clutches 


40 Years on the Market 
Over 200,000 in 


Operation 
1925 Catalog Sent Free 
on Request 


Ask for Catalog M 


2707 to 2737 N. 15th St. 
PHILADELPHIA, PA. 











































































An Indispensable 
Transportation Unit 


The Canton Portable 
Floor Crane makes set- 
ting up easy. One man 
operation, largest size 
with carrying capacity 
to 6000 pounds. 


**The Handiest Tool in the 
hop’’. Write for details. 


Canton Foundry 2 
Machine Co. 


Canton, Ohio 
New York Office, 203 E. 15th St. 

















August, 1925 MACHINERY 205 











pee belt in this picture is a Chains Belting leather belt made 
by the pre-tested method. Hundreds of machine shops are 
standardized on these belts. 


' Leather Belting | 


Made by the pre-tested method 


10 to 50 per cent of your yearly belting costs can be 
saved by using Chicago Belting belts. That is the 
amount of saving that we are effecting in hundreds 
of plants. Including many of the largest manufac- 
turers in almost every industry. 

The pre-tested method assures the buyer a leather belt 
as near 100 per cent perfection as it is humanly pos- 
sible to produce. Year in and year out these belts 
will average higher in quality, will last longer on the 


pulleys, will require replacement less often than any 
other belts. 


Details, supporting data, samples and prices 
on request. Stocks in 57 cities. 


Chicago Helting Company, 


“Bostrom Manufacturers race eng fe pany 


Chicago Belting 


Made by the pre-tested method 


—ae 















































Hilliard Friction Clutches 
Save Everywhere— 


They give individual control that puts 

every bit of power used into produc- 

tion; they eliminate countershafting, 

reduce belting, hangers, pulleys, etc., 
Installations making a big cut in equipment and 
everywhere to upkeep costs; by smooth instantan- 
illustrate our eous operation they save wear on the 
claims. Send machine and insure maximum pro- 
for details. duction. 


The Hilliard Clutch & Machinery Co. 


ELMIRA, N. Y. 





























Ganschow 
Speed Transformer 


atalo$ No. lll. 


The new catalog showing Ganschow 
Planetary Spur Gear Speed Trans- 
formers is just off the press. It is an 
important book for every user of 
power transmission equipment to 
have on his desk. 

Copy will be sent to you upon re- 
quest. 


Get Your Copy/ 


William Ganschow Company 
16 North Morgan Street - - Chicago 





orm 
BIRMINGHAM - - - - C.B. Davis Engineering Co. naa SALT LAKE CITY ~- F.C. Richmond Machinery Co 
@OSTOMN © «2+ «© we se ss ee Allen & Drew SEATTLE - - The Percy E. Wright Engineering Ca 
NEW YORK - +--+: - L. C. Biglow & Co., Inc. SAN FRANCISCO The Percy E. Wright Engineering Ca 
DETROIT - - F. J. Neidermiller 
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Prices are lower 


on 


3/, Pitch Diamond Roller Chains 


High quality Diamond Roller Chain is 
now available to all users of 34” pitch 
roller chain at prices which represent a 
distinct saving. 


Why? 


Standardization — 


Diamond has been the pioneer in chain standardization work. 
Standardization is the first steptolarge productionand lowcost. 
The 34” pitch standardized chain is so designed that it covers 


such a wide range of possible uses that large production is 
the result. 


It conforms in all dimensions and in design to the standards 
adopted by the A.S. M. E., S.A. E. and A. G. M.A. 


Production — 


For many years Diamond has been the largest quantity 
manufacturer of small roller chains. 


Such large quantity, year after year, made necessary the 
building of hundreds of special automatic machines which 
cut production costs to a minimum. 


That leadership has given Diamond the pioneer’s knowledge 
of the production and use of small chain. 


This experience has now been applied to the 4” pitch, the 
next logical step upward from the smaller chains. 


Broad chain experience, and complete automatic labor-sav- 
ing equipment, now centered on large production of a stan- 
dardized chain, makes possible this lower price to you. 


HE lower price is on the regular 





No. 433, of the same high quality 
as all other Diamond Chain—every 
inch of it. Many engineers have 
been forced to use the cheaper types 


of chain in their designs because of 


the former high cost of good roller 
chain. No need now to specify the 
rough or cheaper types of chain for 
the sake of price. Our engineering 


department will be glad to show you 
how you can adapt this particular 
chain to your purpose. 


If you are using chain of any kind, 
write for prices and. data on this 34” 
pitch Standardized Production Chain. 


Diamond 34” pitch chain will 
transmit a maximum of 11 H. P. at 
1500 R. P.M. 


Diamond Chain & Manufacturing Co. 


Indianapolis, Indiana 


M8-G-RTG 




















August, 1925 


MACHINERY 207 








Brown Resilient Couplings 





Seventy in this long line of Gear Reducers 






yz Shocks 
Soy Increase 


>Xo)" 
READING 
RESILIENT COUPLINGS | 


Standard and special 
couplings for all purposes 


Brown Engineering 
Company 


133 N. Third St., READING, PA. 


These gear reduction units are almost noiseless in opera- 
tion—the Brown Resilient Couplings compensating for 
any imperfections or wear in the gears themselves. 


There are Brown Resilient Couplings on both the high 
and low sides of these reducing units. Laminated steel 
spokes (the special Brown feature) automatically absorb 
the sudden shocks of operation and correct any angular 
misalignment in the shaftings—insuring efficient opera- 
tion of all connecting units. 


With no end thrust and having their working parts 
packed in grease, in a dust-proof 

case, Brown Resilient Couplings 
are as economical as they are 
efficient. 
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Ramsey 


Compensating Joint 


(Patented) 


REPRESENTATIVES 

Buffalo: 

C. R. Ingersoll & Co., 182 Main St. 
Chicago: 

Morse Engineering Co., 549 W. Washington St 
Cincinnati: 

George A. Ennis, 801 Mercantile Library Bldg. 
Cleveland: 

Sheldon M. Hird, 855 Leader-News Bldg. 
Dayton: 

The Klinger-Dills Co., 129 N. Jefferson St. 
Denver: 

Fred Ross Eberhardt, 516 Commonwealth Bldg. 
Detroit: 


C. A. Roberts Company, 120 East Woodbridge St. 
Greenville, S. C.: 

Frank G. Bell, Jr., Southeastern Life Bldg. 
Kansas City: 

Morse Engineering Co., 501 Waldheim Bldg. 
Los Angeles: 

F. C. Millard Eng. Co., Rives-Strong Bldg. 
New York: 

Ramsey Chain Co., Inc., 41 E. 42nd St. 
Philadelphia: 

Charles Bond Co., 617 Arch St. 
Pittsburgh: 

Starr Equipment Co., Park Bldg. 
Rochester: 

Erskine-Healy-Inc., 116 St. Paul St. 
San Francisco: 

Pacific Gear & Tool Works, Inc., 1035 Folsom St. 


St. Louis: 
Morse Engineering Co., Chemical Bldg. 












SILENT CHAIN V DRIVES 


























An interesting 
Demonstration ! 


Two Commercial Silent Type Chains of other makes 
—together with a Ramsey Silent Chain were freely 
suspended upon 14-tooth sprockets turning at 1800 
r.p.m. They assumed the positions shown in the 
above photographs. The resulting curious convolu- 
tionsin Nos. 1 and 2 are caused by Friction generated 
within the joints—the Ramsey Chain (No. 3) as- 
sumed practically the same form in operation as at 
rest, excepting a slight widening of the loop at the 
bottom caused by Centrifugal Force. 


The Roller Bearing Compensating Joint Structure incorpor- 
ated in Ramsey Silent Chain reduces Friction—with conse- 
quent wear—to a minimum and transmits smooth, vibration- 
less power at high velocities—quietly and without heating. 


Are these characteristics of value to you? If so send 
us your name and address and we will mail you a 
copy of our text book—“Power Transmission with 
Ramsey Silent Chain.” 


RAMSEY CHAIN CO., Inc. 


1039 Broadway, ALBANY, N. Y. 
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Fifteen Years’ Satisfactory Service 


AVENPORT Machine Tool Com- 

pany’s experience with Link-Belt 
Silent Chain Drive —as told in the 
above letter by W. S. Davenport, Pres. 
and Gen. Mgr.—duplicates that of hun- 
dreds of machine tool users and builders, 
who have found a satisfactory solution of 
their drive problem in Link-Belt Silent 
Chain. 


‘‘We consider Link-Belt Silent Chain the 
ideal means of driving our machines,”’ 
says Mr. Davenport. And he tells you 
the reason why. 


PHILADELPHIA, 2045 Hunting Park Ave. 








LE 
D 
AVENPORT MACHINE T 


aff 


: SOL Co. 
UTOMATic SCREW MACHINES 


val 
‘ 





'67 AMES Streey 


Rochester NY 


Link=Belt c 

om) 

Dodge Works, mo March Sth logs, 
Indianapolie, Ind. 


Gent] emen: 


~ 
to use with a 3 He = 
. Pe 


om eve 
h running drive; ane" 
Tt is als 
= different speed, -2oxible 
the des and stil 


i 
as both chain espe the 


» 80 that 


we o 
1 keep our an use motors 


machines 
cost of r runnin 
yp" are very Prete. og is very slight, 


WSDew 


Pres, % Gen, Mer 


Because this drive is 98.2% efficient (on 
actual test), maintains positive velocity 
ratio, is quiet and smooth running, flex- 
ible, compact, durable and trouble-free, 
it saves money for its users. It saves lost 
production time, increases output, im- 
proves the finished product, and costs less 
in repairs and maintenance. 


It will pay you to use this efficient drive 
on your machines. Write for a copy of 
Link-Belt Silent Chain Price List Data 
Book No. 125. Address nearest office. 


LINK-BELT COMPANY 
Leading manufacturers of Elevating, Conveying and Power Transmission Machinery 
CHICAGO, 300 W. Pershing Road 
Offices in Principal Cities 





INDIANAPOLIS, P. O. Box 85 
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GENUINE “A” 


Wherever a ‘‘Genuine’’ 
is required 


EAGLE “A” 


A Medium Grade at an 


unusually Moderate Price 


Other HOYT Quality Products 
SOLDER ~ SHEET LEAD 
BEARINGS~DIE CASTINGS 


Economy of production depends largely 
upon ability to maintain industrial plants 
in uninterrupted operation. When bear- 
ings in engines, pumps and other machin- 
ery are HOYT babbitted, the possibility 
of shut-downs for replacing bearings is 
reduced to a minimum—loss from this 
source is virtually eliminated. You can 


rely upon HOYT Babbitt! 


Insist on HOYT Babbitt—If your 
jobber won’t supply you, write us 
for the name of one who will. 


HOYT METAL COM PANY © St.Louts~Chicago-Detroit-Newlork- 























GITS BROTHERS MFG.CO. 


Makers since 1912 of Oil Cups Only 
because the Only Best Lubricant ts Oil. 


1940 So. Kilbourn Ave..Chicago | 





















































TRIBLOC CHAIN HOIST 
Tested—for Safety [i 


Among other tests, every 
Ford Tribloc must pass an 
individual load test before it 
is released for shipment— 
one of the reasons why Ford 
Hoists will be found in every 
kind of plant from food fac- 
tories to steel mills—where- 
ever reliable performance is ¢ 
more important than a hoist ¢ 
that is just “good enough.’’¢ 


Ford Chain Block Co. 


Second and Diamond Sts., 
PHILADELPHIA, PA. 





Send for Catalog 
6-B. It illustrates 
and describes ail 
types of Ford 


riblocs. 
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94% saving in cutting oil cost 


Miller Saw Trimmer Company of Pittsburgh, makes this 
amazing saving by using Sunoco Emulsifying Cutting Oil. 





By prolonging tool life, improving 
quality of finish, and saving money on 
oil cost, Sunoco is proving itself indis- 
pensable in a rapidly growing number 
of plants throughout the country 
where production costisa prime factor. 


A line or call to our nearest office will put 
you in touch with what Sunoco 
will save for you 


NATURE OF WORK: 
TURNING AND THREADING. 


MACHINE: 
FOSTER TURRET LATHE NO.5B. 


MATERIAL: 


1%” HEXAGON COLD ROLLED 
SFEEL. 


SPEED: 


SPINDLE, 225 R. P. M. 

FEED FOR TURNING—.0012 PER 
REVOLUTION. 

THREADING, SPINDLE SPEED=— 
40R.P.M. 


OIL: 


SUNOCO EMULSIFYING CUT- 
TING OIL; EMULSION COSTS 
LESS THAN 1-16 COST OF SUL- 


Courtesy of Miller Saw Trimmer Company, Pittsburgh, Pa. PHUR BASE. OIL FORMERLY USED. 


More vital facts about Sunoco Emulsifying 

Cutting Oil are 

—a pure, soluble oil; good lubricant high 
in refrigerating quality; 

—its emulsion does not deteriorate or 
separate; 


—free from animal and vegetable fats; 
won’t turn rancid; 


—prevents skin eruptions and infections 
on operators’ hands; 


—good rust preventive. 





CUTTING OIL 


SUN OIL COMPANY, Philadelphia 


SUN OIL COMPANY, Limited, MONTREAL 


Akron Boston Cincinnati Dayton Indianapolis Newark Rochester 
Albany Bridgeport Cleveland Detroit Jackson, Mich. New York Syracuse 
Atlantic City Buffalo Columbus Flint Jacksonville Pittsburgh Toledo 
Baltimore Chicago Dallas Grand Rapids Montreal Providence Toronto 


Battle Creek 


Tulsa 


Producers of Sunoco Motor Oil and Greases 


LLL Lede eedeecddeeeeeeecEEEE EEE EECCA 
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Our Engineers 


Solve Your Problems 


We specialize in Designing Up-To- 
The-Minute Production Equipment, 
Labor-Saving Devices and _ Special 
Automatic Machinery. 


Our Designs Stand for Highest 
Efficiency Combined with Greatest 
Interchangeability. 


Give Us a Trial 


RELIANCE DIE & STAMPING CO. 


ENGINEERS AND BUILDERS 
of 
High Grade Tools, Dies and 
Special Machinery. 
501-511 N. La Salle Street 


Chicago, Ill., U. S. A. 





Aent-Oeven: 
Builders of High Grade 
Special Machinery 


We Solicit Your Inquiries 


THE KENT-OWENS MACHINE CO. 
TOLEDO, OHIO 











We can give you excellent service, making and de- 
signing Dies, Fixtures, Special Maehines, Jigs, 


Small Tools, —- and ——. 


ae ia Pete ied 


» BRING: OUR, LCATALOG. 











Do You Want 


Real Service ? Dies, Tools 


Special Machinery—Small Stampings. Production Work 
on Machine Parts. Real Service at the Right Price. 

With fine equipment and a splendid organization we guar- 
antee satisfaction. Let us quote you on your requirements. 


THE BANNER DIE, TOOL & STAMPING COMPANY 
COLUMBUS, OHIO 




















Hard-to-do Parts Like These 
are Easy for Poorman 


These are examples of the unusual and hard-to-do parts 
in which Poorman specializes—and produces with the 
utmost efficiency. 


The most efficient solution, the correct balance of quality, 
speed and cost, is what Poorman strives for on every job 
that comes his way—and he gets it! 


Send us samples or blueprints for estimates—screw ma- 
chine work or stampings. 


J. E. POORMAN ‘rawapetpiia, Pa. 
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Jay Walking 


Sometimes in a hurry, sometimes plain carelessness, 
jay walkers get “nicked” sooner or later, so nowadays 
we watch our step whether walking for pleasure or on 
business. Keep your eye on the traffic signal is good 
advice. So is—Watch your step. 


Similar advice is good in business. ‘Keep your eye on 

the market” and “Watch your step.” Competition low- 

‘iets ers prices, larger sales demand quicker deliveries; costs 

AT. | must go down, production wp, special machinery and 
tools often solve this problem. 















li] a}! \\\\ The urge to Go! must be heeded but the step should 

~\ \\\ be watched. Pick carefully the firm to build special 

1 \\ equipment. Pick one long established, conservatively 

| managed, capably staffed. Pick one that is well 
| equipped, resourceful. dependable. 

Don’t jay walk—pick 





The Columbus Die, Tool & Machine Co. 


HN — Columbus, Ohio 


























| Lower the Costs of Your Metal Stampings with DAN é 
U. S. Sub-Presses and Die Sets 
Side thrust and misalign- The Key to Lower 
ment of the punch and ‘ 
plana li Stamping Costs 


its vertical straight line 
thrust because it is prop- 
erly supported by two long 
integral bushings and 


guided by hardened and Every known refinement in 


ground steel leader pins. design, materials and work- 
: manship is used in Danly 
Write for Catalogue Die Sets. Each is a pre- 


U. S. TOOL COMPANY, Inc. cision tool. 


AMPERE, NEW JERSEY 











Fy 
a at 


There is a Danly Die Set for 
every need—J2 types and 97 
different sizes. 


JIGS, FIXTURES, PUNCHES, Danly Die Sets, completely assembled or in the 


“knock down” save 20 to 50% in first cost. They 
DIES TOOLS & GAUGES eliminate trouble, inconvenience and delay, since they 
Ss are ordered from the Danly Catalog by type and 


number. Danly Die Sets lower stamping costs enor- 

















U mously because they eliminate shearing of dies, in- 

Dependable Workmanship, crease the “pieces per grind” 500 to several thousand 

o o per cent; reduce set-up time 75% or more; reduce 

Service and Delivery the depth per grind about 50 to 80%; and produce 
more accurate stampings. 


7he PENNSYLVANIA TO0L & Mro.Co. ylmmediate shipment from stock | 
YORK, PA. DANLY MACHINE SPECIALTIES, INC. 


Tooling Eg uipment Specialists Detroit, Mich. aaiieinmtaaiias "ae ca City, N. Y. 


1537 Temple Ave. 35 Wilbur Ave. 
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We'll Help Increase Your Profits 


Production We help manufacturers cut production costs. If production is lagging 
E . . or costing too much; if there is a weak spot somewhere in your equip- 
ngineering ment that you cannot seem to locate, but which is making a steady drain 








‘ ° on your profits—it will pay you to get in touch with us. It is our busi- 

Consulting ness to work with concerns, without interfering with routine. 

and We can help you get the most out of your equipment. No obligations 

for complete details. 
Designing O. C. Kavle, L. W. Moulton and Staff of Associate Engineers 
and Designers—known as 
Sadiaiiiiaiieaiciiien: Manufacturers’ Consulting Engineers 
by facts. McCarthy Building, Syracuse, N. Y. 











LL our departments are constantly 
well manned and we are in position 

to give prompt and satisfactory service. 
We offer superior engineering service, 
complete and up-to-date pattern depart- 
ment, modern gray iron and steel found- 
ries and a machine shop equipped for 





large and small work of any character. HIGH GRADE 
JIGS, FIXTURES, DIES, GAGES 
THE ADAMSON MACHINE CO. AND SPECIAL MACHINES 
Engineers, Machinists, Iron and Steel Founders. SEND FOR FREE ILLUSTRATED PROSPECTUS 
AKRON, OHIO, U.S. A. MEHL MACHINE TOOL @ DIE CO. 


Established 1913 
30 Minutes from New York City ROSELLE, NEW JERSEY 














Evenness of product and maintenance of We Build Machinery 
production result from using On Contract 


WICACO aeiaee 


Spindles and Machine Parts Sweet 2 Doyle Foundry @ Machine Co. 


TROY, (Green Island) N.Y. 





Made with precision from material of special formula 
to meet the severe demands of 
each operation in 





' BE 
TEXTILE MANUFACTURING LET US YOUR TOOL-ROOM 
Dies, Tools, Jigs, Gages, Fixtures, Etc. 

We h th tati f duci tools th fool- 

WICACO SCREW @ MACHINE WORKS, Inc. proof, easy "Sanguine Onl Gite te Maga paedlels 
production, 

gv tio PHILADELPHIA Takk Quality—Prompt Delivery—Fair Price 

Established 1868 


Arthur Brock, Jr., Tool & Manufacturing Works 


Modern factory and equipment 533 North 11th Street Philadelphia, Pa., U. S. A. 
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We don't die-cast the suds 


HILE looking over part after part 

that we die-cast for electric washing 
machines, a prospective customer was led 
to remark: “Why, you seem to die-cast 
everything except the soap and water.” 















This is one of a series of ad- 
vertisements describing some 
of the interesting and un- 
usual uses of die-castings in 
various fields. 


The metal disk illustrated is a washing- 
machine part. It is what makes a certain 
electric washer wash. Measuring almost 
a foot and a half across its face and weigh- 
ing close to four pounds, this disk is one of 
the largest aluminum die-castings 





Such is virtually the case. Manufac- 
turers of electric washers make exten- 
sive use of die-castings. We die-cast 
at least two dozen different parts for 
washing machines, including such 
large pieces as complete wringer 














ever manufactured. 


Many parts heretofore considered 
too big to be die-cast are now being 
turned out successfully. Try us if 
you have a large part that you want 








frames, stomper arms and gear boxes. 


When you buy die-castings from us, you are assured of the same high 
quality that has established our Dutch Boy trademark as a mark of ez- 
cellence on babbitts, solder and paint materials. 


NATIONAL LEAD COMPANY 
111 Broadway Die-Casting Division New York, N. Y. 


WESTERN REPRESENTATIVES: 


E. R. McCormick, 2599 Cadillac Ave., Detroit, Mich. 
A. H. Bergedick, 667 Bowen Street, Dayton, O. 


ALUMINUM, ZINC, LEAD and TIN 


DIE-CASTINGS 


die-cast. 











A. A. Gildemeister, 444-4th St., Toledo, O. 
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Announcing 


New fire-proof, daylight building. 
Modern factory methods throughout. 
New concern, but all experienced men. 
Last word in die-casting machinery. 
Shipping facilities of the very best. 
Efficient, courteous service always. 


GENERAL DIE-CASTING COMPANY 
READING, PA., U. S. A. 


Quality Die-Casting’s 














SHEET METAL COSTS 
CAN BE REDUCED 


Several users of quantities of sheet metal 
parts who heretofore have made up their 
own parts were surprised when we figured 
our costs with them. Any manufacturer 
whose cost of production is under $20,000 
per year will find we can reduce his sheet 
metal costs because 


We Specialize in Job Work of this Kind. 








We now have a new Forming Press with bed plate 
42” x72”, with 300 ton ram pressure available 
capable of handling 144 inch gauge or lighter. 











Steel, Iron, Brass, Copper, Monel Metal, etc. 
Stamping, Forming, Drawing, Blanking, 
Punching. 

Send us pencil sketches of anything you have in mind. 
We will take up the problem and promptly give you 
our decision. 





See Data 1924-25 A.S.M.E. Condensed Catalogue 
of Mechanical Equipment. Also Hendricks, Sweets 
Engineering and Thomas and Chemical Engineer- 
ing Catalogs. 


THE BREESE BROS. CO. 


CINCINNATI, OHIO 











Here’s a Saving! 









Accurate dupli- 
cation in any 
quantity. 


Consider the saving possible in the use of die 
castings in place of sand castings. Not only 
is it possible to secure a casting which is 
closer to specifications and with thinner 
walls; but many operations can be eliminated 
—no finish machining in special jigs are 
required. 


In the Phoenix method of die casting a more 
dense and durable casting is secured than is 
otherwise possible. A smooth hard surface 
is obtained which takes a high polish. 


Further information on request— Why not write? 


PHOENIX DIE CASTING CO. 


Established 1907 BUFFALO, N.Y. 











DIE CASTINGS 


AGAIN—Consider the savings in 


die casting your machined parts. 


We specialize in Die Castings of 
Zinc, Tin, and Lead base Alloys 


TWIN CITY DIE CASTINGS COMPANY 


Talmage and 33rd Avenues, S. E. 
MINNEAPOLIS, MINN. 











Specify Alemite Die-Castings 
For Strength, Uniformity and Economy 
Our large, modern plant, with the latest im- 
provements in die-casting machines and fa- 
cilities, assures you of a dependable source 
of supply. Castings made from aluminum, 
zinc, tin and lead base alloys. 

Consult our Engineering Department on 
your die-casting problems. Your inquiries 
will receive prompt attention. 


Send for Catalog 


Alemite Die-Casting & Mfg. Co. 


2640-54 Belmont Avenue, Chicago 
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BACKED BY 33 YRS. 











RANKLIN DIE-CASTINGS form an important part in the specifications of many well- 
known automobile accessory manufacturers who recognize the value of our 33 years’ experi- 
ence, both as a guarantee of our ability to meet their needs and an assurance of the permanency 


of our service. 


Quotations on receipt of samples or blueprints 


FRANKLIN DIE-CASTING CORPORATION, 738 Gifford St., Syracuse, N. Y. 


Dre *cXstiNcs aoa 




























_j Dependable ‘ 











The Superior Die Casting Co. 
Cleveland, Ohio 








DIE-CASTINGS 


Standard Alloys 


Send us blueprints or models 


Republic Die Casting Company, Inc. 
128E Mott Street NEW YORK CITY 

















i 
. DIE ying 





—Satisfactory deliveries. 





Sterling 


We make die castings in Aluminum, Zinc, Tin 
and Lead-base alloys, in quantities to meet your 
requirements, If you value service and real 
cooperation, let us quote you. Low Die charges 











Die Casting Co., Inc., 749 39th St., Brooklyn, N.Y. 














































f Metal Die Castings 


No Finishing Required 


Die Casting in permanent steel 
molds enables us to obtain accu- 
racy so close as to eliminate ma- 
chining operations for finishing. 
McGill Metal is a special alloy, 
strong as steel but lighter, mal- 
leable, ductile, non-corrosive. 





Physical Properties 
Tensile Strength............ 75,000 Ibs. 


















Compressive Strength ......120,000 Ibs. 
EIGUM@GEION «coc ccc cscs o Me Oe 
Blaatie Ligit «coc cc ces .30,000 Ibs. 
Hardness, Scleroscope ...........--+-20 
Havdness, Brimne! ..... 6.2: -<sswes 130 





Send blueprints or AA 
ZZ 


samples for convincing 
ey 


° ff j 
estimates / f 
Ne , Py 


McGill Metal Co. r 


Valparaiso, Indiana 























218 


Special Equipment Section 





August, 1925 





Patent 1235197 
Patent 1265901 
Patent 1304151 
Patent 1420468 
. S. Patent 1420469 
Canadian Patent 197222 


CG 


G 
77) 





BREHM TRIMMING DIE 





The Brehm Trimming Die trims drawn stampings of 
many forms; it eliminates operations and trims pro- 
duction costs. An invaluable time and money saver. 


THE STEEL PRODUCTS ENGINEERING CO. 


SPRINGFIELD, OHIO, U. S. A. 


AVERBECK SHAPERS 
UNIVERSAL GAUGE GRINDERS 


SPECIAL MACHINERY 
TOOLS, JIGS, DIES 














Do you know the 
machinery? 


and profits. 


in shutdowns. 


The Weakest 
Link! 


weakest link in your 


It’s your bearings. When they break down, 
everything stops—employees, production 


Neglect in handling your lining metal 
problems often results in many dollars loss 


is the ideal bearing metal for all general 


Strange that they cost no more 


Dvson Forgings make better parts because 
Special Heat- Treating Processes give 
greater tensile strength, elastic limit, elong- 
ation and reduction of area than found in 
forgings made of ordinary annealed steel. 


Yet Dyson prices are no more than you ex- 
pect to pay for any good forging. Remem- 
ber that fact when considering where you 
will send the next order. 


Anything from a 3 inch nut to a 5 ton shaft 


Joseph Dyson & Sons 


Cleveland, Ohio, U. S. A. 








Use Hollow Bored Forgings? 


Let us quote on your requirements. We can probably 
save money for you on high-grade parts of this char- 


Ajax Bull Bearing Alloy acter. Send blueprints or sketch. 
AMERICAN HOLLOW BORING CO., Erie, Pa. 





lining purposes, because being made from 
virgin metals by the AJAX PROCESS, it 
wears longer and runs cooler than babbitt. 


ESTABLISHED 1880 
PHILADELPHIA 


NEW YORK CHICAGO BOSTON 














THE AJAX METAL COMPANY 


CLEVELAND 

















ELECTRIC 
STEEL CASTINGS 


Farrell-Cheek Steel Foundry Co. 
SANDUSKY, OHIO 
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Spindles, Arbors, 
Engine Shafts, Gear Blanks, 
Axles, Etc. 























J&J Forgings 
Save Three Ways 


turned from bar stock. 


buy steel castings. 


close to finish dimensions. 


Try them on your next order. 


The Johnston ‘& Jennings Co. 


Incorporated 1894 
Addison Road and Lake Shore R. R. Tracks 
CLEVELAND, OHIO, U. S. A. 


Manufacturers all over the country are 
saving on first cost, machining time and 
rejections by using J & J “Better Forg- 
ings” instead of castings or pieces 


Here are some 14” gear blanks, averag- 
ing 138 lbs. each. We make them regu- 
larly for a manufacturer who used to 
10 to 20% in each 
lot were rejected because of blow holes. 
He finds J & J forgings stronger and of 
a uniformly satisfactory quality, and 
he saves also on machining—because 
J & J “Better Forgings” are forged 


























Anderson Improved 
Balancing Ways 
NO LEVELING REQUIRED 
Four chilled / 
iron discs 


rotate on 
ball bearings 









— 





Manufactured by 





the following sizes 


They are made in 








Greatest 





Distance Capacity 
Swing Between _in Lbs 

Standards 
20 in. 20 in. 1,000 
40 * 30 ** 2,000 
ee ~ 30 ** 2,000 
i? 66 “ 5,000 
96 “* 88 “10,000 





A simple and excel- 
lent device for bal- 
ancing, straightening 
and trueing. 


Write for 


full information 


ANDERSON BROS. MEG. CO. Oo SE noc 








Abbott 
Burnishing 
Barrels 
Insure a good 
finish on metal 


parts at low 
cost. 


Let us burnish 
a sample for 

you and quote 
costs. - 





ELMWOOD 








Easily Operated— Never Out of Order 


@ 


THE ABBOTT BALL COMPANY 


HARTFORD, CONN. 


a Machine 


A good machine that has had the bad 
luck to have a poor spring actuating it 
is no better than a poor machine. 


Machines that depend upon Chatillon 
Springs give all the goodness that is 
built into them through years of service. 


Order Chatillon Springs 
for your special needs and 


~ 


oe © Ss 
tic 
J 


"es isms — they work 
Ness? 


— tively. 


a copy! 


JOHN CHATILLON & SONS 
Established 1835 
99 Cliff Street, New York City, N. Y. 














Springs that Outlive 


take all the guess out of 
spring actuated mechan- 
posi-- 


Our booklet “Helical Springs” tells 
more about the manufacture and 
use of Chatillon Springs—send for 
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The Way to Use Alkali 
Cleaning Solutions Safely 


An alkali solution, such as caustic soda, caustic potash or soda ash, 
may be ideal for cleaning your particular work; but you hesitate to use 


it in dip tanks or for brushing because men dislike it—it is injurious to 
the skin. 


The Colt Autosan Metal Parts Cleaning Machine is automatic; the work 
is loaded onto the conveyor; the operator does not come into contact with 
the solution; therefore the solution can be just what you wish—just 
what is best for your work. 


You must keep your work clean; the Colt Autosan provides the means 
to do it rapidly, positively, cheaply. Let our engineers tell you more 
about this machine and its advantages—show you how it can be used 
to good advantage on your work. 


Colt’s Patent Fire Arms Mfg. Company 


HARTFORD, CONN,, U. S. A. 
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Ingersoll Watches 


In the immense plant of the Waterbury Clock 
Company, at Waterbury, Conn., several hun- 
dred automatic screw machines are turning 
out countless millions of small parts for 
Ingersoll Watches with greater accuracy and 
at less cost because of the clean cutting oil 
supplied by the De Laval Oil Purifier shown 
in the illustration. 


An additional saving is occasioned by the 
fact that the Purifier permits the use of a 
chip extractor which enables steam to be 
applied to the chips while they are being 


Purified cutting oil 
reduces the cost of making 


centrifuged and so greatly increases the per- 
centage of oil recovered. Incidentally, the 
drier chips eliminate a real fire hazard at 
this plant for on two occasions prior to the 
installation of De Laval equipment, the plant 
was damaged by fire originating in the chip 
pile. The economy of drier chips is obvious. 
Clean oil is equally economical. It helps pro- 
duce better work, saves the edges of cutting 
tools, speeds up production, prevents clog- 
ging and cutting of circulating pumps, and 
helps eradicate septic poisoning among the 
workmen. 


Bulletin No. 101 gives detailed information on these points. 


The De Laval Separator Company 


165 Broadway, New York 


600 Jackson Blvd., Chicago 


DE LAVAL PACIFIC COMPANY 


San Francisco 


DE LAVAL 
Centrifigals 


presses SSS eee Se SSS See e8e888888882828 
é 

; Gentlemen: Please forward a copy of De Laval 
. Bulletin No. 101, which tells how we can save cut- 
: ting oil and increase production. 

t 

; Dp Eee eer at re ara ere eerie eer mer er ry cy ey 
a . 

a c . 

4 RUNNIN wd 5. 50. o vc a scae. awe ee alole aaa a aera Garret 
3 M-535M 
i 
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What’s Left in 
Profit Dollars ? 


VOLUME goes higher, but what are 
you paying for volume? What’s 
left in profit dollars ? 

It’s left to your workman:—their 
output per dollar of wages. When 
that is high, profits are high; 
prosperity safe. 

You're quick to put in any machine 
to increase production per wage- 
dollar. Get a quick increase at all 
machines, by watching workmen's 
output with 


COUNTERS 


Here's the special Veeder Punch Press 
Counter; a heavy-cased ratchet mechanism, 
immensely durable. 


Built especially for 
recording the product 
of heavy duty ma- 
chinery where a reci- 
procating movement 
registers an opera- 
tion. Strong stops 
limit the movement 
of the lever to 45 
degrees or Y¥% turn, 
which registers one 
on the dial, The 
large, legible figures 
are easily read ten 
feet away. Counter 
is regularly furnished 
with five figure-wheels, and may be SET BACK TO ZERO by 
one turn cf kueb. Requires no special fixtures for attaching. 
Price $13.00. (Cut less than 1/3 size.) f 













































The above Set-Back Rotary Ratchet Counter 
counts one for each oscillation of the lever, as re- 
quired in counting the product of presses and 
metal-stamping machinery. Sets back to zero from 
any figure by turning knob once round. Sup- 
plied with from four to ten figure-wheels, as 
needed. Price, with four figures as illustrated, 
$11.50 (subject to discount). Equipped with 
lock and keys to prevent tampering with the rec- 
ord, $2 extra. (Cut !4 size) Set-back Revolution 
Counter of similar model, price $10 (list). 


Write for the Veeder complete-line booklet 


The Veeder Mfg. Co. 


39 Sargeant Street, Hartford, Conn. 


Middle West Distributor 
F. A. BRINGOLF 
549 Washington Blvd. 
CHICAGO, ILL. 


Pacific Coast Distributor 
F. SOMERS PETERSON Co. 
57 California St. 
SAN FRANCISCO, CAL. 












\ 
Ten Pages 
Printed on 
Paragon 
Blue 
Printing 
Machines 


This new booklet suggests an effective way 
to duplicate letters, sketches and drawings; 
highly desirable in advertising your prod- 
uct as well as meeting the blueprint de- 
mands of your shop. 

The text describes Paragon Blue Printing 
Equipment and methods. The pages (no 
two alike) show the variety of attractive 
color effects in varied styles of prints. 


Copy will be sent on request written on your letterhead 


THE PARAGON MACHINE CO. 
cr Engineering Bldg. ROCHESTER, N. i 

































Send for Every plant needs good blueprints! 
— Produce them on a 


Wickes Continuous Electric 
Blueprinting Machine 


Rolls or sheets, 2 to 48 inches wide, 
rt low cost. SEND FOR DETAILS 


1856-1925 


WICKES BROS. 


Builders of Heavy Duty 
Engine Lathes, Crank- 
shaft Turning Equipment, 
Heavy Duty Plate and 
Structural Tools, Blue 
Printing Machines. 


- Saginaw, Mich., U.S. A. 


501 Fifth Avenue, New York, N. Y. 
736 White-Henry Bidg., Seattle, Wash. 








BENCH DRAWERS 
Made to Order Specials 


. Write for Catalog and New 
No. 218 pc Supplement with Prices No, 5-26 


ANGLE STEEL STOOL COMPANY, PLAINWELL, MICHIGAN 
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can be attached to anything and 
will tell you, and will tell you ac- 
curately and immediately 


How Many 


inches or miles 

ounces or tons 

picks or hanks 

pieces or individuals 
operations or movements 
in fact, of anything 


It is the best little assistant and 
detective you can have around. 














We would like to talk it 


over with you. 











When can we do so? 


The R OO]. 
BRISTOL, CONN. 


Southern Representative THE ROOT CO., BRISTOL, CONN, USA 


W. A. Kennedy, 
1106 Johnston Bldg., 
Charlotte, N. C. 


4 el ROCO COUNTER 
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Drafting Room of the Fellows Gear Shaper Co., Springfield, Vt., equipped with 


UNIVERSAL DRAFTING MACHINES 


Some drawings make you feel that brains have been worked right into 
them—clever design, simplified details, clean cut expression, no er- 
rors, no omissions. 


The Universal Drafting Machine lets the draftsman keep his mind on 
what he is drawing. 


Write for 1925 Catalog 


UNIVERSAL DRAFTING MACHINE COMPANY, Cleveland, Ohio 


DIETZGEN || [uk 

















quality pencil 
in the world 





7 
black 
degrees 
3 
copying 





3 Excellences of a 
Perfect Pencil 


TAPES 


The unvarying rule of Dietzgen Manufacture, ig pio the superb VENUS pencils 


that each tape must be absolutely accurate, per- 
mits no compromise in materials or in work- 
manship—they must meet our standard. 


canyou find all three excellences 
in their full perfection: — 


1 Absolute freedom from grit or even the 
4 


5 . slightest coz 2SS. 
You'll find the 50-ft. RELIANCE steel tape in- i emcee 
: 2 very degree evenly matched in every 
valuable for the many jobs about the plant that * pencil of that degree—always. 
: True gradations throughout 17 black 
require accurate measurements. 3. degrees—making eich dense distinctly 


ful. 
Get several of these tapes from your dealer hag 


or at our nearest branch. Plain Ends, per doz. . . $1.00 
Rubber Ends, perdoz. . 1.20 


EUGENE DIETZGEN CO. At Stationers and Stores 


throughout the world 


Chicago New York ETZGEN Philadelphia Washington American Lead Penci 
New Orleans Pittsburgh [)! == Milwaukee Los Angeles At ney 237 Fifth A I ae 
San Francisco since sees Factory at Chicago noi acai ‘ ee ew York 














rawing, Surveying, Mathematical Instruments & Materials, Measuring Tapes 
£ iB 1B Aap 
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“CARD” 


ROUND DIE 
PERFORMANCE 


Screw Machine Work 
Material—Cold-drawn Steel 
More surface feet per minute 
Longer life—Better screws 


Are you interested ? 


Catalog No. 31 Latest Issue 


7 — 


S.-W. CARB=MFG. CO. 


DIVISION OF UNION TWIST DRILL CO. 
MANSFIELD, MASSACHUSETTS, USA. 


1! 























ey * 


Tek aa ites Ss0 Oe and 
eee § TOOLMAKER 


One upon which 
you can depend | 
for complete satis- | 
faction, for long 
service, for perfec- 
tion of design, 
workmanship and 
finish. Many sizes 








































» and styles shown 
in free catalog. 
220 Columbia St. ° 
Dayton, Ohio 
erasure 
—a perfect 
KELLER FLEXIBLE SHAFT BENCH MACHINE P . 
Has Distinctive Features of Superiority drawing 
Automatic Adjustment to position, Speed range = 
S Sanch ox Due hiking, teak Wibing, Foumeied surface 
and Snagging. New uses being found daily. 
KELLER MECHANICAL ENGINEERING CORP. 
’ 74 Washington St., BROOKLYN, N. Y. Dra fts men— 




















if you are not using DUPLEX now, send for a 
sample sheet, erase time after time over the 





Small Tool and Grinding Equipment same spot; then see how it takes ink or pencil! 
Tape and Dies, Serew Plates, DUPLEX is good to the last fibre. 
Drills and Reamers, Pipe (lil) REG.U.S.PAT.OFF. (ill) | Buy it in original rolls by the pound! 


Tools. Also Pipe Threading 
and Cutting Machines. 


fi ! 

| / | nl 

“Hydroil” Internal Grinders, “iis NEW YORK, 127 Fulton Street, General Office and Factories, HOBOKEN, N. J. 
til 


leg MY 


Grinders. Catalog on request. ul CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL 
516-20 S. Dearborn St. 6817 locust St. 30-34 Second St. 5 Notre Dame St. W 


DY KEUFFEL & ESSER CO. 
nll | 
GREENFIELD TAP & DIE CORPORATION, GREENFIELD, MASS. Drawing Materials, Mathematical and Surveying Instruments, Measuring Tapes | 
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SIZES and STYLES for 
All Machines on which 
Threads Are Cut 


T IS a decided advantage to adopt a die- 
head that is available in sizes and styles 
‘for all machines on which threads are cut. 

Especially is this true when the design of 
that die-head is fundamentally so sound and 
simple as to insure meeting close specifica- 
tions at high rates of production, and also 
when the die-head is hardened and ground 
and so well made that it will continue to func- 
tion properly month in and month out, year 
after year. 

Manufacturers everywhere are standard- 
izing on H & G die-heads and eliminating 
their threading worries and are reducing 
their cost of threaded parts. 

Send for our 96-page book on threading 
and ask us about the advantages of H & G 
Die-heads. 


STYLE A—For automatic screw machines such as the Cone, 
Gridley, National Acme and New Britain and for threading 
machines and bolt cutters, drill presses, ete., where the die 
head rotates. Sizes: 4”, 7/16”, 9/16”, 1”, 1144”, 144”, 2”, 
2%”, 3”, 4”, and 5”. 


STYLE AA is modification of Style A, equipped with an 
outer sleeve to provide pull off type of trip for Acme Auto- 
matics, drill presses and threaders. 


STYLE C for turret lathes, hand screw machines and sim- 
ilar machines where the die head does not rotate. Sizes: 
9 /16”. ae 1 1,” jae 214”, ae ef and oS . 

STYLE CC — Specially designed for Cleveland Automatics. 
sizes: 9/16”, 1”, 114”, 2” and 214”. 

STYLE D-especially designed for Brown & Sharpe Auto- 
matics. Adaptable to Clevelands, and other machines turn- 
ing out small work. Made in 14” size for No. 00, No. 00-G 
and No. 19 machines. Made in 7/16” size for No. 0 and 


No. 0-G machines. Made in 9/16” size for No. 2 and No. 2-G 
machines. 


The Eastern Machine Screw Corporation 
23-43 Barclay Street, New Haven, Conn. 


DIE HEADS 


Standardize on 





**‘Clark Cutters Cut Costs” 





4%x6x2 
HEAVY DUTY PLAIN MILL 


DESIGNED AND MADE 
TO PRODUCE THE MAXIMUM 


HOBS 
SPECIAL CUTTERS 
CO: 

Clark Cutter Company 


1304 HARPER AVE. DETROIT, MICH. 

















GAIRING 
COUNTERSINKS 





No matter how small a countersinking job 
you may have it will pay you to have it done 
as well as possible. The small business needs 
just as good tools as the large one. 


Great success in business is built upon de- 
tails. Your business is no exception and 
your tools are one of the many details that 
should be watched carefully. 


Submit your countersinking problems to us. 
We will give your inquiries the same exact- 
ing attention whether large or small. 


Catalog No. 18 will be mailed you upon re- 
quest. 


The Gairing Tool Co., Inc. 
Detroit, Mich. 


New York San Francisco Cleveland Philadelphia Minneapolis Cincinnati 
Chicago Indianapolis Pittsburg Baltimore St. Louis Milwaukee 
























August, 1925 MACHINERY 227 

















Type O Self- 
Opening Die-Head 
for Automatic 
Screw Machines. 


































- 
* The Murchey Lever 
Handle Collapsible Tap 




















Murchey Threading Tools 


Costs Nothing to Try Them ! 


Forty-two sizes of Self-opening Die-heads; fifty-nine sizes of 
Collapsing Taps—efficient, modern tools that are giving profit- 
able service on all manner of production threading. 


We could name many well-known plants in which Murchey 
Threading Tools are being used on important operations—but 
our best selling argument is to have you try them out at our ex- 
pense in your own plant! This is a demonstration that never 
fails. 


Send us your blueprints—our engineers will ship you the Murchey 
Tool that will make the operation pay. 


MURCHEY MACHINE & TOOL COMPANY 


34 Porter Street, cing Mich. 





Philadelphia Office, 2204 Packard Bldg. Cleveland Office, 6607 Euclid Ave nue Balt imore Repres entative . Kemp Machinery Co., 215 N. 
Calvert St. Pittsburgh Representative, Laughlin-Barney, 483 Union ‘Tr Bl Chicago Representative, R. E. Ellis Engineering Co., 
621 hj ie a Blvd. F. G. Kernan, 8 King St Jamaica, N. Y. Coats Mach ine Tool Company, 14 Palmer Street, Westminster, 


Fenwick Freres & Company, 8 Rue de hi Varis 














London, S. England. 
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HOLLOW SCREWS 


from the Hands 
of Specialists 


Your special problem in Hollow 
Screws is getting the strength in the 
sizes and styles you need. 


The only Specialists in Hollow 
Screws have produced for you the 
cold-drawn ALLEN—30% stronger. 


The specification of special-analy- 
sis alloy steel; the cold-drawing 
process; the scientific heat-treating: 


. —all are the work of hollow screw 


specialists. 


Your order for “Allens’’ is a draft 
on the time of these specialists—on 
their skill and experience with every 
problem in the making and using 
of hollow screws. 


While we gladly give engineering service 

on special requirements, the Allen book- 

let meets practically all needs with the 
stock article. 


The Allen Mfg. Co. 


125 Sheldon St., Hartford, Conn. 


Pacific Coast Distributor: W. J. McRae, 
320 Market Street, San Francisco, Cal. 


























See this 
Hole? It’s 
Drilled ! 


It took only one minute to drill this 
hole with a Watts Chuck and Drill. 
Compare that with broaching time 
for the same operation. The hole 
is 54” hex. 34” deep, in cold rolled 
steel, sides smooth, bottom square 
with sides, and error in any dimen- 
sion not over 0.002”. 


With the inexpensive Watts Chuck 
and Drill on your present machines 





na le you can drill triangular, square, 


this interesting tool pentagonal, hexagonal and octag- 


and process. onal holes almost as fast as round 


Send for it. hole drilling and at a fraction of 
the cost by any other method. 


WATTS BROS. TOOL WORKS 


760-70 Airbrake Avenue, WILMERDING, PA. 








*‘Wear Ever’’ 


Adjustable Spacing Collar 
For He satin Machine Arbors 


Hardened Ground 


SAVE 
SET-UP 
TIME 


Make positive and parallel adjustments in steps of 
.002” without removing cutters from arbor. 


Stock sizes for %” to 214” arbors, sent on approval. 


SCULLY-JONES & CO., pasion 


13th and Robey Sts., CHICAGO, ILL. 

















THE SOMMER & ADAMS CO. 


18511 Euclid Avenue = hs ‘Cleveland, Ohio 


CUTTERS OF ALL KINDS 
MULTIPLE SPINDLE HOBBERS 


HORIZONTAL BORING, DRILL- 
ING AND MILEING MACHINES 




















_TAPS and DIES 


The Famous “Carpenter Quality’’ 
WE MAR Precise Uniform Durable 
\e/ J. M. Carpenter Tap and Die Company 











Oldest Tap and Die Makers in America 
Pawtucket Rhode Island 
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MADE IN 








TRADE MARK, REG U S PAT OFF 


DETROIT | 
MILLING CUTTER ENGINEERS 






TOOLS THAT GO AND GO 


We will exhibit at the National Steel Exposition, Cleveland, O., Space 90 
GODDARD & GODDARD COMPANY 





























“s as Pits ne wiser sa ct pera . - iiiciees 
NATIONAL CLEVELAND ~~ off 
e nut. 
‘Extra Service’’ Tools Socket 
Milling Cutters, Spur and Worm Gear Hobs, Reamers, Inter- form of 
changeable Counterbores, Special Tools head en- 


The National Tool Co., Cleveland, Ohio |} So; °** 


nut. 
New York, 41 Murray St.; Peete, Sedgley at _— St.; 
Chicago, 624 Madison Terminal Bld g.. 9 So. C.inton St.; Detroit, 400 
Marquette Bldg.; Cincinnati, 141 E. 4th St. 
Ratchet 


motion 
makes it 
unnecessary 


THE GAMMONS HELICAL aes 
CHUCKING REAMER AND END MILL | | ¢24,°" 


seated or 


FF removed. 


They do better work and do it faster. There’s a reason. 














Note the design. It combines a fast cutting end with a Do not 
smooth cutting body. Chatter is eliminated and perfect ° ° 
work results. Let us tell you more about them. What persist in 
size do you want price on? turning nuts 
The Gammons-Holman Co. in the old- 


Manchester, Conn. fashioned 


_ way. 







PAT.APPL’ 





They Cut Fast and Smooth as Glass 





































Do You Have to 
Turn a Quantity of 
Nuts of Uniform 
Size ? 

If so, you can save time and cut 
cost by using the 


FAVORITE 


REVERSIBLE RATCHET 


WRENCH 


It cuts out all the lost motion of 
the old-fashioned wrenches, 
and works on a quick ratchet 
motion. 


SPEED UP 
THE NUT TURNING 






Built strong for 
rough usage and 
heavy work. 


GREENE, 
TWEED 
& CO. 
Sole Manufacturers 


109 Duane St. 
New York 


(Tool Department) 
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Not Just a Screw! 


—but a Mac-it Hollow Set Screw is what you need to main- 
tain that smooth-running, uninterrupted service that you 
want. 


Macit Screws 


were designed for that very thing—to aid in the greater 
output program, and they play the role in no small way by 
keeping machines in continuous operation. 

Made from Mac-it special alloy steel, heat-treated scien- 
tifically—turned from the solid bar. Threads all die cut. 
True to pitch and lead. Wrenches to fit—one for every 
twenty-five screws—plug or angle. 


Mac-it Hollows are safety set screws, without the faults common to hollow set 
screws. Ask your dealer for them, or write: 


THE STRONG, CARLISLE & HAMMOND CO. 


General Distributors 


1392-1394 WEST THIRD STREET, CLEVELAND, OHIO 














STANDARD 


UNBRAKO 


Hollow Set 


“aa SCPEWS 


Won’t fracture! 
Socket Heads won’t round out! 
Points won’t mushroom! 


Better Production 











oo 





OUR tools always ready, with ex- 








tra rings to provide as many 
more as you need, enable you to get 
maximum production on several op- 
eration engine lathe work by elimi- 
nating tool changes between opera- 
tions. 


Lovejoy Turret Tool Posts hold tools 
rigid on heaviest cuts; tools are easily 
and accurately set; adjustments are 
quickly made. 


Save money with Lovejoy cost 
cutting tools—ask about them. 


THE LOVEJOY TOOL CO., Inc. 


SPRINGFIELD, VT. 
METAL CUTTING TOOLS 














Made of special 
steel, heat-treated 
by our own pri- 
vate process, 


“Standard- 
Unbrako’”’ 


screws stand more 
punishment than 
any other hollow 
set screw, but 
they cost much 
less. 


Send for free sam- 
ples and test them 
yourself. 


Standard PRESSED STEEL CO. 
The Pioneer Steel Hanger People 
Box 10, Jenkintown, Pa. 
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One of the Jobs 
That Keeps This 
Walker Chuck Busy 


This surface grinder, at the American Can 
Company, Newark, N. J., is one of the busiest 
machines in a busy plant. Dies, jigs, fixtures, 
special machine parts—all kind of work—are 
ground on this machine and the Walker Mag- 
netic Chuck holds one after the other in a non- 
slip grip that insures grinding accuracy and 
saves chucking time. 


Users say that ‘Walker Magnetic Chucks are 
the best way to hold most work, the only way to 
hold some of it.’’ Certainly they offer a com- 
plete and convenient work holding method that 
enables the grinding machine to operate with 
maximum efficiency on all classes of work. 











Walker Magnetic Chucks simplify han- 
dling of big unwieldy work, they make 
it possible to hold delicate parts with- 
out distorting them. 


Walker Magnetic Chucks—for wet or 


dry grinder, for the lathe, planer or 
milling machine. Send for details. 


O. S. WALKER CO., Inc. 
WORCESTER, MASS. 


Walker Magnetic Chucks 
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The Boker Drill Chuck is hand-operated— 
no tools whatever are required, either to 
grip or release the drill—a slight turn of 
the sleeve does the trick. 


Three simple units. Ball bearing action. 
Perfectly balanced and concentric in opera- 
tion. Drills cannot slip. 


Our 30 days’ free trial offer still holds good 
—write us. 





























List of Sizes 
No. | ‘Cumeite 
0 | 0t.%” 
; 4 0 to 3%” 
2 1%" to 5%” 
3 |0 to 9/16” 
eae BOSTON 








BOKER DRILL CH 













Entirely 
Hand 
Operated 


H. BOKER & COMPANY, Inc. 


103 Duane Street, New York City, N. Y. 
CHICAGO CLEVELAND 

















No Waste Motions— 











New booklet 
on Barker THOMAS ELEVATOR CO. 
Bucks aad (Chuck Division) 

er Drill Press a 


Vises is ready to 


mail. 


we send it? 


in chucking work in a_ Barker 
Wrenchless Chuck*. Instantaneous, 
self-centering, positive, with a rigid 
grip that can be released with one 
quick movement of the lever. This 
chuck frequently increases produc- 
tion as much as 50% on turret lathe 
work by cutting the non-productive 
time. 





Reversible Jaws of Sweetland 
Chucks work independently 
or universally—independent 
and reversible for odd shaped 
work and universal for speed 
on production work. In other 
words, the Sweetland is good 
for all chucking. 

Sizes 6” to 24” in 3” steps; 
to 42” in 6” steps. Ask for 
Catalog 13-C. 


The Hoggson @ Pettis Manufacturing Co. 


NEW HAVEN, CONN., U. S. A. 











May 





». 24 So. Hoyne Ave. 
Chicago 


*The BARKER 
Wrenchless Chuck 
was developed and 
is manufactured in 
the Chuck Division 
of Thomas Eleva- 
tor Company— a 
separate degart- 
ment maintained 
for this single pur- 
pose. 

















The New 
Tri-Plex 
Chuck 


Self-Centering 
Independent 
Eccentric 


Described in 
Catalogue No. 42 





THE CUSHMAN CHUCK CO. HARTFORD.CONN.USA, 
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tHe Construction ofa 


Jacobs Super Chuck 


Ground Arbor Hole 
Greater Accuracy 










Design of Body 
DecreasesWeight 


4 4 
ee 44 e 


$ Threaded Plug 


Readily Removable 
Ball Bearing 


Eliminates Friction 


Coarse Pitch 
90° Thread 
Rapid Action 
Greater Strength 


Body Deeply 
Case Hardened 
Reduces Wear 


HE JACOBS Super Chuck 


is recommended for general 
drilling purposes where hard and 
constant usage demand the great- 
est possible efficiency from a Drill 
Chuck. On production drilling it 
will outwear any chuck ever made. 


The gripping power of the Super 
Chuck is such that only a slight 
pressure is required on the key for 
the heaviest drilling. 


For ordinary drilling and tool work 
this chuck may be tightened by hand. 


THE JACOBS MFG. COMPANY 
Hartford, Conn., U. S. A. 


The World’s Largest Producers of Drill Chucks 
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Two Good Chucks in One— 
The Union No. 83 Combination Chuck 


Use the Union No. 83 as a Universal Chuck—it is as strong 
as the best geared scroll chuck. As an Independent Jaw Chuck 
you'll find it strong, powerful and generally useful on a wide 
range of work. 

Made with three or four jaws, easily removed, easily changed. 


A good chuck—and we make others. Send for details 
of the entire line. 


Union Manufacturing Co., New Britain, Conn.,U. S. A. 





Makers of a Complete Line of Chucks 


BRANCH OFFICES WHERE STOCK IS CARRIED: 
New York, 26 Cortlandt St. 
Chicago, 25 So. Jefferson St. 


Cincinnati, 306 Sycamore St. 
San Francisco, 770 Folsom St. 














Spur, Helical or Internal 





Cluster Gears 





Bevel Gears and Pinions 


Seven Years Without a Single Failure 


Seven years without a single failure in the hole 
grinding departments of hundreds of Automobile, 
Truck, Tractor, Gear and Machine Tool plants, 
where they have been used by unskilled operators, 
for chucking Spur, Spiral and Bevel Gears, 
Worms or Sprockets, so that the holes or other 
integral surfaces could be ground or re-machined 
concentric with the pitch diameter. 


Doubling production of grinders, running week 
after week without the loss of a single gear due 
+o inaccurate chucking or eccentricity, has made 





Sprockets-Silent 
Block or Roller Chain 


We can quote you from blueprints of your gears. 


Garrison Machine Works 
DAYTON, OHIO 


them profitable to manufacturers and popular 
with the grinder men. 

Garrison Made Gear Chucks have protected 
manufacturers from experiments and in the many 
plants where adopted as standard chucking equip- 
ment, have brought about an absolute uniformity 
of method, equipment and accuracy, for less 
money. Being able to secure promptly from one 
reliable source, chucks of known quality, is per- 
haps one of several reasons for the universal pop- 


ularity of Garrison Made Gear Chucks, from coast 
to coast. 





Worms and 
Worm Gears 

















(No Lost re 


with a Westcott 
Combination 
Chuck 


No need changing from a universal to an independent chuck 
when you have a Westcott Spur Geared Combination. For 
the jaws of a Westcott Combination operate either inde- 
pendently or simultaneously. Think of the time this will 
save. Why buy two types of chucks when a Westcott Com- 
bination Chuck will do both jobs? 








Lavoie Air Chucks have increased pro- 
duction as much as 100% for many 
LAVOIE concerns. Simple to operate because 
parts are few. Only a single line of 
AIR air required—no objectionable cyl- 


inder at rear of spindle. 
CHUCKS Details on request. 


The Frontier Chuck and Tool Co., Inc. 


30 Letchworth St.. BUFFALO, N. Y. 














Get Our TCOTT ONEIDA 
a Catalog Whack e NEW — 















ILLIAM 


ere 08 OROP-FORGED room 


WRENCHE 


J. H. WILLIAMS & CO. 
‘'The Wrench People’? STANDARD FOR 
New York BUFFALO Chicago HALF A CENTURY 





























August, 1925 


MACHINERY 





235 








Quick-Change 
Tool Holders 
Drill does NOT Reverse 


Stopping 
Reversing 





NO } 





Drills, Taps, 
Studs in Line 


Moving Work 
Changing Speed 


THIRTY YEARS ON THE MARKET HAVE TAUGHT ME 


Simple Methods of Handling Work 


Positive, Friction and Interchangeable 


Every Condition of Tapping 


ts ERRINGTON 


Main Office: Broadway & John St., New York City 


ono Boston Office: 830 Old South Building 
rye Chicago Office: 612 W. Adams Street 


Catalog Francais: Edgar Bloxham, Paris, 12 Rue du Delta 


Reverse LAPPING CHUCE 


Reverse 


AND HOW TO ADAPT MY 






Fits any \ | 


Tapping Devices Drill a 


TO MEET 












LOGAN 
AIR OPERATED DEVICES 


For every chucking requirement. Adaptable 
to all types of machines. 

Arbor Presses 
Assembly Devices 
Chucks, all types 
Cylinders Non-rotating Cylinders 
Drilling Fixtures Special Devices 

Operating Valves—Automatic, Hand or Foot Con- 
trolled, Reducing Valves and Automatic Lubricators. 


Send for Catalog R-18 for Complete Details 
THE LOGANSPORT MACHINE CO. 


529 Market Street LOGANSPORT, IND., U.S. A. 


CASLER 


Twin Screw 


Drill Chuck 


Two screws are 
better than one 
because in this 
Casler Chuck the 
second screw locks 
the first so that 
the drill cannot 
slip and mar the. 
shank. 


Three sizes—0 to 144”, 0 to %” and 0 to 1” capacity. Each 
will drive a No. 80 Drill. Sent on free trial. 


PRODUCTION ENGINEERING CORP. 


CANASTOTA NEW YORK 


Expanding Arbors 
Milling Fixtures 
Milling Vises 


























MADE IN ALL SIZES FROM 1/16-IN. TO 2-IN. TAPS : ° 1 
Use Style D for work that is clamped down or work that ! j Automatic 

is too heavy to center itself to the tap. Reverse l | 

URRERCUCRACRURACRR OTTER RCRA SHER OR CCR DCCRORESCORR RACK ORRERERARRRRORRCREREROCRRRRRCCRRERRRROROREEY 





‘PROCUNIER® 





The Tapping Attachment 
for Production Tapping 


Fast tapping—12,000 holes 
a day—and no breakage. 
This “Procunier” Tapping 
Attachment with the pat- 
ented “Double-Jaw” chuck 
saves taps, insures more 
and better holes at lower 
cost. 


WILLIAM L. PROCUNIER, 18 So. Clinton St., Chicago 


JPGRRGRGRARGRGERARADARRHUORRERARRRRRARRRRRSRERRRGRSRRGSRORERR OR RSHARERORADRORORRRORRRROROREROE ERS) 





“Double Jaw” Safety Tap- 
ping Attachments, Posi- 
tive Tapping Attachments, 
Safety Tapping Chucks, 
Tap Holders, Bench Tap- 
ping Machines, etc. Send 
for details. 























Rr (uLtaneunennenUeanneneoUUesaOnnEEEOUOAHROUHUO HUONG ARONA EUAN 0 


GRINDING MACHINE CHUCKS 


This type of chuck was designed and perfected for use on 
grinding machines. 
than usual; 
are well protected from emery dust. 

The patented two-piece reversible jaws can easily be reversed 
without removing the jaw body. 


New York Office: 
94 Reade St. 


UVAQDEAOUOGROLOEOEDUEAUUCSNEEULUNRTOESUAUEQOSOEUELOEAOUELELORUGDEOUGISAOUNERUEARUEOQUOGSRONUUIUGHSDESSUUEDRODUEUDUDRAGUEOE UQDICUUUELEOESOODUGUACODIUUQUSEOUEOUERUOOEDEOGUERDCRNUEOEU SEC CATCH EDA SEAS TH RATE 








The slots in the face are less exposed 
hence, the operating screws that move the jaws 


PUVA AGSUUAUNGENI ET CTAIH 


COIN NNUUTECREA EAT EAUOUATEATUTT EUSA EULA 


Strong, dependable, accurate. 
Illastrated literature and catalog upon request. 


THE SKINNER CHUCK COMPANY 


NEW BRITAIN,CONN U.S.& 
ESTABLISHED 1887 Cincinnat! Office: 
915 Broadway 
Francisco Office: 
Rialto Bldg. 


Chicago Office: San 


552 West Washington Bivd. 
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Machinery’s Handbook 


New Edition—Revised and Enlarged 


























Wherever machines are designed and _ constructed, 
MACHINERY’S HANDBOOK is the recognized guide. Over 
150,000 copies of earlier editions are out on the job. A 
thorough revision has added to the New Edition of 
MACHINERY’S HANDBOOK new standards, tables, formulas, 
rules and general information, making it the “last word” 
in mechanical reference book accuracy, completeness, sim- 
plicity, order of arrangement and dependability. 


This new edition has been printed entirely from new 
plates. The binding is of beautifully grained, dark green 
Atholeather, with lettering and edges of pages in real gold. 
230 Pages of Entirely New Matter. A Thumb Index provides ready 


97 New Tables. reference to each of the fourteen 
principal sections. 








77 New Illustrations Supplement 
both Text and Tabular Matter. 


35 Tables of Earlier Editions have 


been revised. AL4A< FITNER 3 
Revised Text, exclusive of new ma- FALA NIELS OK 
terial, 55 pages, accompanied by 
20 new illustrations. Total num- 


ber of pages increased from 1400 
to 1592. 


Price $6.00 


Easy Payments 


ORDER 
FORM 
BELOW 


RENISED ANP ENLARCED FDITION 














Order Form 





THE INDUSTRIAL PRESS 
140-148 Lafayette St., New York City. 


Send me a copy of the new edition of MacHInEry’s Hanppook, revised and enlarged. Price, $6.00. Enclosed 


is $2.00, initial payment—remainder will be paid at the rate of $2.00 a month for two months; or, I enclose 
$6.00, payment in full. 


CP 210 8 'O 6 8 B16 SFO 10 06 OO 6.0.0 BSS SO EON .O'S. OO 0. 6.916 616.0 6:6 KO 6 6.1666 6.0 810 © 
Tr ieee eee eee eee or ee ee ae we ee ee ea i ie ee eae Geer eee ages 
2.0 Ce OOS OO 6 6 O'S OBO © 60 60k OS 6 68 66.6 68 CS Oe oR OS Oe 


Pia aS ts Vo Sahea Tasch iste cat rans ue SAR eA IE es ER OBNOUON sic fo5 4s rarer als tte S late Nae 
Foreign orders should be accompanied by remittance in full. 























MACHINERY’S GREEN SECTION 


Used and Rebuilt Metal-working Machines, Tools and Accessories 











INDEX OF DEALERS AND MANUFACTURERS OFFERING USED MACHINES 


Arranged so the buyer can see at a glance what selection, in the machines that interest 
him, is offered in the advertising pages 


AIR COMPRESSORS 

Eastern Machinery Co., Cincinnati. 
Marr-Galbreath Mchy. Co., Pittsburgh, Pa. 
Osborne & Sexton Mchy. Co., Columbus, O. 
Simmons Machine Tool Corp., Albany, N. Y. 


BALANCING MACHINES 

Corporation Appliance Co., New York. 
BENDING ROLLS 

Osborne & Sexton Mchy. Co., Columbus, O. 


BOLT CUTTERS 

Allen Co., Inc., H. F., New York. 

Randle Machinery Co., Cincinnati. 

Reliance Machinery Sales Co., Pittsburgh. 
BOLT HEADERS 

Lynd-Farquhar Co., Boston, Mass. 
BORING MILLS 

American Fdry. & Const. Co., Pittsburgh, Pa. 
Hill, Clarke"& Co., Inc., Boston, Mass. 
Lucas & Son, Inc., J. L., Bridgeport, Conn. 
Lynd-Farquhar Co., Boston, Mass. 
Marr-Galbreath Mchy. Co., Pittsburgh, Pa. 
Niles & Co., Inc., F. H., Jersey City, N. J. 
Niles-Bement-Pond Co., New York City. 
Prentiss & Co., Inc., Henry, New York. 
Reliance Machinery Sales Co., Pittsburgh. 
Simmons Machine Tool Corp., AMbany, N. Y. 
Wickes Machinery Co., Jersey City, N. J. 
BRAKES 

Osborne & Sexton Mchy. Co., Columbus. O. 
Reliance Machinery Sales Co., Pittsburgh. 
BROACHING MACHINES 

Eastern Machinery Co., Cincinnati. 
BULLDOZERS 

Marr-Galbreath Mchy. Co., Pittsburgh, Pa. 
Reliance Machinery Sales Co., Pittsburgh. 
CRANES 

Niles-Bement-Pond Co., New York City. 
DRILLING MACHINES 

Allen Co., Inc., H. F., New York. 


American Fdry. & Const. Co., Pittsburgh, Pa. 


Eastern Machinery Co., Cincinnati. 


Essley Machinery Co., E. L., Chicago, IIl. 


General Electric Co., Erie, Pa. 

Hill, Clarke & Co., Inc., Boston, Mass. 
Lake Shore Mchy. Co., Muskegon, Mich. 
Landis Tool Co., Waynesboro, Pa. 


Lucas & Son, Inc., J. L., Bridgeport, Conn. 


Lynd-Farquhar Co., Boston, Mass. 


Marr-Galbreath Mchy. Co., Pittsburgh, Pa. 


Miles Machinery Co., Saginaw, Mich. 
Mueller Machine Tool Co., Cincinnati. 
Niles & Co., Inc., F. 
Niles-Bement-Pond Co., New York City. 


Osborne & Sexton Mchy. Co., Columbus, O. 


Prentiss & Co., Inc.. Henry, New York. 
Reliance Machinery Sales Co., Pittsburgh. 


Simmons Machine Tool Corp., Albany, N. Y. 
Standard Steel & B'ngs., Inc., Plainville, Ct. 


Wickes Machinery Co., Jersey City, N. J. 
ENGINES 


Colton Bros. Co., Bellefontaine, Ohio. 
Union Metal Mfg. Co., Canton, O. 


GEAR CUTTING MACHINES 


Eastern Machinery Co., Cincinnati. 


Lucas & Son, Inc., J. L., Bridgeport, Conn. 


Niles-Bement-Pond Co., New York City. 


Osborne & Sexton Mchy. Co., Columbus, O. 


Reliance Machinery Sales Co., Pittsburgh. 


GRINDING MACHINES 

Allen Co., Inc., H. F., New York. 
Eastern Machinery Co., Cincinnati. 
Gill Mfg. Co., Chicago, Ill 

Hill, Clarke & Co., Inc., Boston, Mass. 
Jones Machine Tool Co., Cincinnati. 
Landis Tool Co.. Wavnesboro, Pa. 
Lynd-Farquhar Co., Boston, Mass. 
Marion Steam Shovel Co.. Marion, O. 
Miles Machinery Co., Saginaw, Mich. 
Niles & Co., Inc., F. 
Niles-Bement-Pond Co., New York City. 


Osborne & Sexton Mchv. Co.. Columbus, O. 


Prentiss & Co., Inc.. Henry. New York. 
Randle Machinery Co., Cincinnati. 

Reliance Machinery Sales Co.. Pittsburgh. 
Richey-Whalev Mchy. Co., Indianapolis. 


Simmons Machine Tool Corp., Albany. N. Y. 
Standard Steel & B’ngs., Inc., Plainville. Ct. 


Wickes Machinery Co., Jersey City. N. J. 





H., Jersey City, N. J. 


H.. Jersev Citv, N. J. 


HAMMERS 

American fFdry. & Const. Co., Pittsburgh, Pa. 
Eastern Machinery Co., Cincinnati. 

Lucas & Son, Inc., J. L., Bridgeport, Conn. 
Marr-Galbreath Mchy. Co., Pittsburgh, Pa. 
Niles & Co., Inc., F. H., Jersey City, N. J. 
Niles-Bement-Pond Co., New York City. 
Osborne & Sexton Mchy. Co., Columbus. O. 
Wickes Machinery Co., Jersey City, N. J. 
HOBBING MACHINES 

Jones Machine Tool Co., Cincinnati. 

Miles Machinery Co., Saginaw, Mich. 
Prentiss & Co., Inc., Henry, New York. 
Simmons Machine Tool Corp., Albany, N. Y. 


KEYSEATERS 


Eastern Machinery Co., Cincinnati. 
Simmons Machine Tool Corp., Albany, N. Y. 


LATHES 

Allen Co., Inc., H. F., New York. 

American Fdry. & Const. Co., Pittsburgh, Pa. 
Eastern Machinery Co., Cincinnati. 

Essley Machinery Co., E. L., Chicago, Ill. 
General Electric Co., Erie, Pa. 

Hill, Clarke & Co., Inc., Boston, Mass. 

Lake Shore Mchy. Co., Muskegon, Mich. 
Landis Tool Co., Waynesboro, Pa. 

Lucas & Son, Inc., J. L., Bridgeport, Conn. 
Lynd-Farquhar Co., Boston, Mass. 

Marion Steam Shovel Co., Marion, O. 
Marr-Galbreath Mchy. Co., Pittsburgh, Pa. 
Miles Machinery Co., Saginaw, Mich. 
National Mchy. Mfg. Co., Inc., St. Louis. 
Niles & Co., Inc., F. H., Jersey City, N. J. 
Niles-Bement-Pond Co., New York City. 
Osborne & Sexton Mchy. Co., Columbus, O. 
Prentiss & Co., Inc., Henry, New York. 
Randle Machinery Co., Cincinnati. 

Reliance Machinery Sales Co., Pittsburgh. 


Simmons Machine Tool Corp., Albany, N. Y. 


Standard Steel & B’ngs., Inc., Plainville, Ct. 
Wickes Machinery Co., Jersey City, N. J. 
MISCELLANEOUS 

Colton Bros. Co., Bellefontaine, Ohio. 
Eclipse Machine Co., Hoboken, N. J. 
Standard Steel & B’ngs., Inc., Plainville, Ct. 
Union Metal Mfg. Co., Canton, O. 


MILLING MACHINES 
Allen Co., Inc., H. F., New York. 
Botwinik Bros., Bridgeport, Conn. 


Denver Rock Drill Mfg. Co., Denver, Colo. 


Eastern Machinery Co., Cincinnati. 
Essley Machinery Co., E. L.., 
General Electric Co., Erie, Pa. 
Hill, Clarke & Co., Inc., Boston, Mass. 
Landis Tool Co., Waynesboro, Pa. 


Lucas & Son, Inc., J. L.. Bridgeport, Conn. 


Lynd-Farquhar .Co., Boston, Mass. 


Marr-Galbreath Mchy. Co.. Pittsburgh, Pa. 


Miles Machinery Co., Saginaw, Mich. 
Niles & Co., Inc., F. 
Niles-Bement-Pond Co., New York City. 


Osborne & Sexton Mchy. Co.. Columbus, O. 


Prentiss & Co., Inc., Henry, New York. 
Randle Machinery Co., Cincinnati. 

Reliance Machinery Sales Co.. Pittsburgh. 
Richey-Whaley Mchy. Co., Indianapolis. 


Simmons Machine Tool Corp., Albany. N. Y. 


Wickes Machinery Co., Jersey City, N. J. 
MOTORS 


Marion Steam Shovel Co.. Marion, O. 


Osborne & Sexton Mchy. Co., Columbus, O. 


PIPE MACHINES 


American Fdry. & Const. Co., Pittsburgh, Pa. 


Eastern Machinery Co., Cincinnati. 
Lynd-Farquhar Co., Boston, Mass. 


Marr-Galbreath Mchy. Co., Pittsburgh, Pa. 
Niles & Co.. Inc., F. H., Tersey City, N. T. 
Osborne & Sexton Mchv. Co., Columbus. O. 


Reliance Machinery Sales Co., Pittsburgh. 
Union Metal Mfg. Co., Canton. O. 
Wickes Machinery Co., Jersey City, N. J. 
PLANERS 

Allen Co., Inc., H. F., New York. 


American Fdry. & Const. Co., Pittsburgh, Pa. 


Tones Machine Tool Co., Cincinnati. 
Landis Tool Co., Waynesboro. Pa. 


Lucas & Son, Inc., J. L.. Bridgeport, Conn. 


Lvnd-Farquhar Co., Boston, Mass. 
Marion Steam Shovel Co., Marion, O. 
Miles Machinery Co., Saginaw, Mich. 


Chicago, Ill. 


H.. Jersey City, N. J. 


following 


Niles & Co., Inc., F. H., Jersey City, N. J 
Niles-Bement-Pond Co., New York City. 
Osborne & Sexton Mchy. Co., Columbus, O 
Prentiss & Co., Inc., Henry, New York. 
Randle Machinery Co., Cincinnati. 

Reliance Machinery Sales Co., Pittsburgh. 
Simmons Machine Tool Corp.. Albany, N. Y 
Van Raalte Co., Paterson, N. J. 

Wickes Machinery Co., Jersey City, N. J. 
PRESSES 

Essley Machinery Co., E. L., Chicago, Ill. 
Hyman & Sons, Joseph, Philadelphia. 
Jones Machine Tool Co., Cincinnati. 

Lucas & Son, Inc., J. L., Bridgeport, Conn. 
Lynd-Farquhar Co., Boston, Mass. 
Marr-Galbreath Mchy. Co., Pittsburgh, Pa. 
Osborne & Sexton Mchy. Co., Columbus, O. 
Prentiss & Co., Inc., Henry, New York. 
Reliance Machinery Sales Co., Pittsburgh. 


PUNCHES AND SHEARS 

Allen Co., Inc., H. F., New York. 

Eastern Machinery Co., Cincinnati. 

Jones Machine Tool Co., Cincinnati. 
Marr-Galbreath Mchy. Co., Pittsburgh, Pa. 
Miles Machinery Co., Saginaw, Mich. 
Osborne & Sexton Mchy. Co., Columbus, O 
Reliance Machinery Sales Co., Pittsburgh. 


RIVETING MACHINES 


Osborne & Sexton Mchy. Co., Columbus, O. 


SAWING MACHINES 
Osborne & Sexton Mchy. Co., Columbus, O. 
Reliance Machinery Sales Co., Pittsburgh. 
SCREW MACHINES, AUTOMATIC 
Landis Tool Co., Waynesboro, Pa. 
Lynd-Farquhar Co., Boston, Mass. 
Niles & Co., Inc., F. H., Jersey City, N. J 
Osborne & Sexton Mchy. Co., Columbus, O. 
Reliance Machinery Sales Co., Pittsburgh. 
Simmons Machine Tool Corp., Albany, N. Y. 
Standard Steel & B’ngs., Inc., Plainville, Ct. 
Wickes Machinery Co., Jersey City, N. J. 
SCREW MACHINES, HAND 

(See Turret Lathes) 


SHAPERS 

Eastern Machinery Co., Cincinnati. 

Essley Machinery Co., E. L., Chicago, I] 
Hill, Clarke & Co., Inc., Boston, Mass. 
Jones Machine Tool Co., Cincinnati. 
Landis Tool Co., Waynesboro, Pa. 

Lucas & Son, Inc., J. L., Bridgeport, Conn. 
Miles Machinery Co., Saginaw, Mich. 
National Mchy. Mfg. Co., Inc., St. Louis. 
Niles & Co., Inc., F. H., Jersey City, N. J 
Niles-Bement-Pond Co., New York City. 
Osborne & Sexton Mchy. Co., Columbus, O 
Prentiss & Co., Inc.. Henry, New York. 
Randle Machinery Co.. Cincinnati. 
Reliance Machinery Sales Co., Pittsburgh 
Wickes Machinery Co., Jersey City, N. J. 
SLOTTERS 

Lucas & Son, Inc., J. L., Bridgeport. Conn 
Osborne & Sexton Mchy. Co., Columbus, O 
Reliance Machinery Sales Co., Pittsburgh. 
Richey-Whaley Mchy. Co., Indianapolis. 
SMALL TOOLS 


Marion Steam Shovel Co.., 


TAPPING MACHINES 

American Fdry. & Const. Co., Pittsburgh, Pa. 
Eastern Machinery Co., Cincinnati. 

Essley Machinery Co., E. L., Chicago. Il. 
Lucas & Son, Inc.. J. L., Bridgeport. Conn. 
Miles Machinery Co.. Saginaw, Mich. 
TESTING MACHINES 

Allen Co., Inc., H. F., New York. 

Osborne & Sexton Mchy. Co., Columbus, O 


TURRET LATHES AND HAND 
SCREW MACHINES 


Allen Co.. Inc., H. F., New York. 

Eastern Machinery Co., Cincinnati. 

Essley Machinery Co., E. L., Chicaeo. TI. 
Lake Shore Mchy. Co., Muskegon, Mich. 
Landis Tool Co., Waynesboro. Pa. 
Lynd-Farquhar Co.. Boston. Mass. 
National Mchy. Mfg. Co.. Inc., St. Louis. 
Osborne & Sexton Mchy. Co.. Columbus. O. 
Richey-Whaley Mchy. Co., Indianapolis. 
Simmons Machine Tool Corp.. Albany. N. Y. 
Standard Steel & B'ngs.. Inc., Plainville, Ct. 


Marion, O. 
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A better way to buy 
Used Machine Tools 





This is only a 
partial list— 


Send for booklet 
giving full details 


PLANERS 


Whitcomb Planer. 
Whitcomb Planer. 


24x24"x6’ 


24x24”"x10’ 





26x26"x6’ Gray Planer. 

30x30”x6’ Pond Planer, 2 Hds., Rev. Motor Dr. 

30”x30”"x12’ Pond Planer, 2 Hds., Rev. Motor Dr. 

36x36"x12’ Bement Planer ,4 Hds., Paralel Dr. 

36x36"x14’ Heavy Pond Planer, 4 Heads, Revers- 
ing Motor Drive. 

36x36"x24’ Bement Planer, 4 Hds., Parallel Dr. 

88x38"x12’ Niles Planer, 4 Hds., Parallel Thrive. 

$2x42”x18’ Pind Planer, 4 Hds., Parallel Drive. 

12x42"x26’ Heavy Pond Planet 4 Hads., Revers- 
ing Motor Drive. 

54x36’x10’ Bement Planer, 4 Heads, Paral el Drive. 

60x60"x20’ Niles Planer, 3 Heads, Varallel Drive. 

72x72"x32’ Ridgway Planer, 4 Heads. 

96584"x42’ Bement Planer, 5 Hds., Reversing Motor 
Drive 

120x120”x36’ Betts Planer, 4 Hds., Motor Drive 
trough Belts 

120x120’x30’ Bement Planer { Heads, Reversing 
Motor Drive 

143x96"x35’ Bement Planer, 5 Heads, Reversing 
Motor Drive: 

DRILLS 
32” Aurora Drill, 
3%’ Morris Radial Drill. 


5’ Ridgway Radial Drill, Motor Driven. 

6’ Pond Radial Drill, Motor Driven. 

6’ Niles Semi Univ. Radial Drill, Motor Driven, 
6’ Niles Universal Radial Drill, Motor Driven. 
8’ Pond Radial Drill, Motor Driven. 





LATHES 


’ Morris Lathe. 
Morris Lathe. 
’ LeBlond Lathe, Motor Driven. 
Morris Lathe. 

Morris Lathe. 

Bement Lathe. 

Morris Lathe. 

Pond Quick Change Lathe. 
Pond Lathe, Motor Driven. 
Pond Quick Change Lathe. 
Pond Quick Change Lathe, Dbl. 
Pond Quick Change Lathe. 
3’ Pond Quick Change Lathe, Dbl. 
x17’ Pond Tripe Geared Lathe. 
x67’ Bement Trip'!e Geared Lathe, Motor Driven. 


20”x10° 
vA Aade & & 
24”x14’ 
26x10" 
26”x16’ 
26”x36’ Sack Gd. 


Back Gd. 


x12’ Pond Triple Geared Lathe, Motor Driven. 
x17’ Pond Triple Geared Lathe, Motor Driven. 
x76’ Bement 





Shafting Lathe. 
”’ Pond Forge Lathe. Motor Driven. 
"x44’ Pond Lathe, Motor Driven. 

4 ’ Pond Lathe, Motor_ Driven. 

5” Pratt & Whitney Turret Lathe. 
” Pratt & Whitney Turret Lathe. 
Pond Rigid Turret Lathe. 






SHAPERS AND SLOTTERS 
16” Stockbridge Shaper. 
17” Bement Double Traveling Head Shaper. 
22” Bement Single Traveling Head Shaper, Motor 

Driven 
26” Worcester Crank Shaper. 
10” Bement Slotter. 
15” Bement Slotter, Motor Driven, 
18” Bement Slotter, Motor Driven. 
21” Bement Slotter. 
30” Bement Slotter, Motor Driven 
MILLING MACHINES 

No. 3 Brown & Sharpe Plain Miller, Motor Driven. 
No. 4 Brown & Sharpe Plain: Miller. 
No. 5 Brown & Sharpe Plain Miller. 
No, 3 Cincinnati Vertical Mil er. 
No. 5 Brown & Sharpe Vertical Miller. 
No. 10 Bement Vertical Miller. 


48x48"x14’ Bement Slab Miller, Motor 
6x48” Pratt & Whitney Thread Miller. 
6x80” Pratt & Whitney Thread Miller. 
6x132” Pratt & Whitney Thread Miler. 


Driven. 


GEAR CUTTERS 


No. 3 Brown & Sharpe Spur Gar Cuttr. 
No. 4 Brown & Sharpe Spur Gear Cutter. 
No. 4 Newark Spur Gear Cutter. 


ERE’S an opportunity to buy high quality 
used machine tools under ideal conditions. 
We are closing our Bement Works in Philadel- 
phia. But the power is still connected and these 
machines can be run for you. 
partial list given below, it may contain some 
machines just suited to your particular condi- 
tions. The complete list is given in a new book- 
let which we will be glad to send on request. 


Look over the 





VERTICAL BORING MACHINES 


36-44” 
100” 
10’ 


Niles Side Head Mill, Motor Driven. 
Niles Boring and Turning Mill, Motor Driven. 
Niles Boring and Turning Mill, Motor Driven 


HORIZONTAL BORING MACHINES 


40” Morris Horizontal Boring and Drilling Machine 
2” Bar. 


46” Bement Horiz. Boring and Drilling, 2%” Bat 

60” Bement Horiz. Boring and Drilling, 2%” Bar 

66” Bement Horiz. Boring and Drilling, 4%” Bar 

80” Bement Horiz. Boring and Driling, 5%” Bar, 
Motor Driven. 

60” Bement Duplex Control Boring, 3%” Bar 
Motor Driven. 

Pond Floor Drill, 3” Bar. M 


Bement Boring, Drilling and Milling, 
Motor Driven. 


Niles Boring, Drilling and Milling, 444” Bar, Motor 
Driven. 

Niles Boring, Drilling and Milling, 5” Bar, Motor 
Driven. 
MISCELLANEOUS MACHINES 

No. 71 Hea’d Internal Grinder, Motor Driven 

12”°x36" Pratt & Whitney Vertical Surface Grinder 


2” Cox Pipe Machine, Motor Driven. 


No. 2 Long & Allstatter Puneh, 48° Throat, 1” 
1 ie ae 
No. 4 Long & Allstatter Double Machine, 36° 


Throat, 3” in 1%”. 


_ ELECTRIC TRAVELING CRANES 


220 Volts Direct Current 
50-ton 60° 
25-ton 
5-ton 
3-ton 
3-ton 
2-ton 


Crane, 
Crane, 
Crane, 
Crane, 
Crane, 
Crane, 


span. 

48’ span. 

20’ span. 

22’ 6” span. 
20’ 2%” span. 
19’ span. 
Note:—All Motor-Driven Machines are for 220 volts, 

Direct Current. 











GENERAL OFFICES—111 BROADWAY, NEW YORK, N. Y. 


Birmingham, 2015 First Ave. 


Boston, 125 Purchase St. 

Chicago, 33 South Jefferson St. 
Cincinnati, 388 West Fourth St. 
Cleveland, 730 Superior Ave., N. W. 


Detroit, 5936 Cass Ave. 

Los Angeles, 454 East Third St. 
Philadelphia, 405 N. 21st St. 
Pittsburgh, 11115 Empire Bldg. 
Rochester, 552 East Main St. 


St. Louis, 516 North Third St. 
San Francisco, 16 Fremont St. 
London, 25 Victoria St., S. W. 
John Bertram & Sons Company, 
Dundas, Ontario, Canada 
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Prentiss puts fair dealing into used machine tool selling— 





Stop Bargain Hunting! 


buy used machines with safety 


24” Bullard New Era boring mill. 
54” Bullard Rapid Production boring mill. 


25” Weigel Drill, back gears, power feed and tapping 
attachment. 


24” Aurora Drill, back gears and power feed. 


28” Cincinnati Drill, back gears, power feed and tap- 
ping attachment. 


32” Cincinnati Drill, back gears, power feed and tap- 
ping attachment. 


32” Superior Drill, back gears, power feed. 
31% ft. Fosdick radial drill. 

No. 12 Natco multiple spindle drill. 

4 spindle Rockford gang drill. 

6” x 32” Norton plain grinder. 

10” x 36” Norton plain grinder. 

10”x 50” Norton plain grinder. 

10” x 72” Norton plain grinder. 

12” x 36” Cincinnati plain grinder. 

12” x 36” Cincinnati universal grinder. 


o. 1'4 Cincinnati cutter and tool grinder. 
o. 4 Van Norman internal grinder. 

o. 70 Heald internal grinder. 

No. 60 Heald cylinder grinder. 

No. 16 Blanchard surface grinder. 

No. 220 Badger piston ring grinder. 

No. 2 Brown & Sharpe surface grinder. 
No. 2 Diamond surface grinder. 


18” x 10” Gould & Eberhardt hobbing 


gear cutter. 
20”-22” x 8’ American engine lathe. 
24” x 12’ Porter engine lathe. 
24”-27” x 22’ Lodge & Shipley engine lathe. 
30”-34” x 12’ Lodge & Shipley engine lathe. 
16”-32” x 8’ Fay & Scott extension bed gap lathe. 
24”x46” x 10’ Fay & Scott extension bed gap lathe. 
No. 2 Cincinnati universal miller. 


y oy 


automatic 


No. 2 Cincinnati plain miller. 

No. 3 Cincinnati plain miller. 

No. 3 and No. 4 Cincinnati vertical millers. 

36” x 36” x 12” Cincinnati planer, 4 heads. 
20” and 24” Gould & Eberhardt crank shapers. 


No. 214 Billings & Spencer geared trimming press. 


Write for Specifications and Photographs 


Send for Complete List 
149 Broadway HENRY PRENTISS & COMPANY new York 


BOSTON BUFFALO 


HARTFORD 


ROCHESTER SYRACUSE 








LOOK HERE 
Bargains in Radial Drills 


1—21,,’ Standard type, heavy duty, gear 
drive, MUELLER radial drill. 

1—3’ Standard type, heavy duty, gear 
drive, MUELLER radial drill. 

1—4’ Standard type, heavy duty, gear 
drive, MUELLER radial drill. 

Machines practically new. Latest pattern. 

WRITE. OR WIRE FOR PRICES 


The Mueller Machine Tool Co. 
Radial Drills and Lathes 


CINCINNATI Est. 1902 OHIO, U. S. A. 


NEW MACHINERY 


No Longer Agents—Closing Out at Low Prices 





No. 2 J. N. LaPointe 2 sp. 
Broach, Cutter bars 1” wide. 

13” Fosdick H.S.B.B. Drill, 4” 
capacity, late type. 

6—20” Hoosier upright drills, pl, 
lever fd. and sq. slotted base 
and auto stop. 

D-12 Fox Multi-Drill, 8” x 14” 
rect. hd. 1” cap.—l10 spdls. 

No. 2 Farwell Gear Hobber. 

4—8” x 60” Fitchburg Lo-Swing 
Lathe, 6 sp. speeds, 

18” x 10’ So. Bend Lathe, pl. 
chge. 79” bet. centers. 

2—No, 2 Kempsmith Pl. Millers. 


551 W. Washington Blvd., 
CHICAGO 





3—No. 514 Milwaukee Pl. 0.B.I. 
Press, 3” str., Wt. 6500 lbs. 

No. 76 Atlas Power Driven Arbor 
Press. 

5—% Milw. Horiz. Tappers. 

No. 3 Rockford Bal. Tool. 

12” Springfield Sgle. Bk. Gd. 
Shaper. 

15” Springfield Sgle. Bk. Gd. 
Shaper. 

20” Milwaukee Bk. Gd. Shaper. 
1” Dreses Fric. Bk. Gd. Screw 
Machine, p. fd. to turret. 
No. 3—1%4" Cap. Wood tilted 


turret lathe, P.F. to turret. 


The E. L. ESSLEY MACHINERY CO. 


78-80 W. Water St., 
MILWAUKEE 




















No. 6 Warner & Swasey Brass 
Lathe. Overhead Chasing 
Bar. 

No. 3 Brown & Sharpe Uni- 
versal Grinder. 

No. 3 Modern Univer. Grinder. 

21” Steinle Turret Lathe. 

12” Niles-Bement-Pond Slotter 


All Practically New Bargain Prices 
Richey - Whaley 


Machinery Company 
INDIANAPOLIS, IND. 











USED EQUIPMENT 
FOR SALE 


1—Besamer Horizontal Gas Engine 
60 H. P. 

1—Williams No. 1 Pipe Cut-Off and 
Threading Machine. 

1—Wagner Steam Water Pump No. 
5038. 

1—Roots new Acme Blower No. 
6624, Size 4. 

1—General Electric Oil Circuit 
Breaker Type, F-K-20T-300 Amp. 


The Union Metal Mfg. Co., 


Canton, Ohio 



















e e . 
Miles Machinery Bargains 
AUTOMATICS, 14” Fay (4) 

Ls. and 4’ — 
HOBBERS, 18-H Gould & Eberhardt (3) 
HOBBER, 18” x 12” Gould & Eberhardt 
ear. 
HOBBER, 24” x 36” Gould & Eberhardt, 


LATHES, No. 2A Warner & Swasey univer- 
sal turret (2). 

LATHE, 36” Bullard New Era vertical turret. 

MILLER, No. 3B Milwaukee plain 

PLANER, 42” x 48” x 10’ Cleveland open- 


side. 
PUNCH, 36” tht. 1'4” x 1” Massillon No. 7. 
SHAPER, 24” Gould’ & Eberhardt High Duty. 


Money-back Guarantee. 


Miles Machinery Co. 
Saginaw, Mich. 














Clear away your discarded machines and get back some of the money 
invested. Sell them through the GREEN SECTION 
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GUARANTEED CONDITION 


USED MACHINE 
TOOLS 


2—-2 4%” Gridley 4 spindle Automatics 
6—%*%” Gridley 4 spindle Automatics 
6—1%4"” Gridley 4 spindle Automatics 
3-——2” Cleveland Automatics 

H ’ Gridley 1 spindle Automatics 

’ Gridley 1 spindle Automatics 
New Era Bullards 

Rapid Production Bullards 

’ Vertical Turret Lathe 

Vertical Turret Lathe, Side Had. 
Bullard Vertical Boring 

Bullard Vertical Boring 

’ Colburn Vertical Boring 

” Bullard 2 Heads 

’ King 2 Heads 

72” Niles Vertical Boring 

’ Pond Vertical Boring 

Bement Horizontal Boring 
2—No. 2 Rockford Horizontal 3” bar 
1—No. 1 Lucas Horizontal 2%” bar 
1——-No. 2 Rochester Horizontal 3” bar 
1 
1 
1 





—No. 4 Beaman Smith 5” bar 
8—aALen Drills, all sizes 

—24” Cincinnati Sliding Head 
1—24” Aurora Sliding Head 
1—No. 310 Baker Drill 
4—-No. 2D Moline 4 spindle 
2—-No. 13D Moline 8 spindle 
1—8 spindle Bausch 30” circle 
4—-No,. 14 Natco Multi. Dril 
1—No. 30 Natco Multi. Drill 
2—No. 37 Natco Multi. Drill 
3—No. 41 Natco Multi, Drill 
1—72” Bickford Radial Drill 
1—No.- 4 Gardner Grinder, Ball Brg. 
2—No. 6 and No. 7 Gardner 
1—-9” Walker Ring Grinder 
1—-14” Pratt & Whitney Surface 
1—No. 2% Bath Universal 
1—No. 3 Modern Universal 
10x 30 Brown & Sharpe Plain Grinder 
10 x 36 Norton Plain Grinders 
10 x 72 Norton Plain Grinders 
14 x 50 Norton Plain Grinders 
14 x 72 Norton Plain Grinders 
14 x 96 Norton Plain Grinders 
20 x 144 Landis Plain Grinders 
No. 60 Heald Cylinder Grinders 
Churchill Internal Grinder 
No. 2 Formed Cutter Grinder 
Ingersoll Face Cutter Grinder 
1—No. 3% Baker Keyseater 
1—-No. 1 Giant Keyseater 
1—24” Gleason Bevel Planer 
5—No. 5 Lees-Bradner Hobbers 
2—24” Schuchardt & Schutte 
1—-14 x 6 American Lathe 
2—-14 x 6 Hendey Tool Room 
2—-16 x 6 Hendey Tool Room 
4—16 x 6 Springfield Ideal 
1—16x8 American High Duty 
1—16 x8 Lodge & Shipley Selective 
2—17x8 LeBlond 
Fay-Scott Gap Bed Lathes 
1—20 x 8 American Geared Head 
6—25 x 12 LeBlond Cone 


-48 x 56 N.B.P. Motor Drive 

-54 x 34 Bement Heavy Cone 
60x 35 Bement Heavy Cone 

—72 x56 N.B.P. Motor Drive 

-No. 5 Cincinnati High Power 

Plain Miller, arranged motor drive 

1—No. 4 Cincinnati H.P. Vertical 

2— No. 3 Cincinnati H.P. Vertical 
—No. 3 Cincinnati H.P. Universal 
No. 2 Cincinnati H.P. Universal 
—-No, 2 and No. 3 Garvin Duplex 

—24” x 24” x 20’ Ingersoll Slab 

-——SRG 52 Ferracute Press Stamping 
-DAG 55 Ferracute Press Drawing 
-10’ x 10’ x 25’ Pond Planer 

—60” x 60” x 14’ Powell Planer 

—36” x 36” x 18’ Cincinnati Tuspeed 
24” x 24” x 12’ American Planer 
-No. 4 Warner & Swasey Turret 

—No. 1 Warner & Swasey Turret 
—2%x11” Acme Turret Lathe 

—2% x10” Millholland Turret 

-60” Doelcam Rotary Sand Blast 

o. 1000 Rennerfelt Electric Furnaces 
Ingersoll-Rand 2 Stage Compressor 

0 Eastman Photostat 


| 


x 
1—26 x 22 Boye Emmes Motor Drive 
1—-30 x 16 LeBlond 
1--36 x 16 N.B.P. Motor Drive 
2»—36 x 60 Bridgeford Boring 
1—36 x 34 Bridgeford all geared 
4—-36 x 22 Bridgeford all geared 
1—+44 x 34 Pond Cone Drive 
1—48 x 30 Pond Heavy Cone 
1—-48 x 32 Bridgeford all geared 
1 x 
1 
1 
1 
1 


a et oe eee eee | 


LAA abs 


The above is only a partial list, 
send your inquiries to— 


SIMMONS MACHINE 
TOOL CORPORATION 


1208 Troy Rd., Albany, N. Y. 





182 Lafayette St., New York 
88 Exchange St., Buffalo, N. Y. 


39 BRIGGS High Duty 
Production Millers 





Type eA 


$175 each. 


F.0,B CARS 
NEW HAVEN CONN. 


Gooley & Edlund Make 


SPECIFICATIONS 


Table, Surface ...............24"'x8” 
Table, Traverse Feed ..... 
3—5g”—“T”’ Slots in Table. 
Distance Between Housings 
Cutter Space on Arbor ...........10” 
Max. Dist. Table to Center of Arbor. .12” 
Arbor, No. 11 B. & S. Taper. 

Spindle Driving Gear...........14”x2” 
Ratio of Gearing ...... er a 
Weight, about ..............2300 Ibs. 
Floor Space ......... 

8 Changes of Feed to Table 

NOTE:—tThese machines are in the pink of con- 
dition, complete with countershafts, arbors, 
pumps, piping, wrenches, etc. 
and crated. 
Haven. “ACT QUICK 


weeTrre: i 
were: a 


re. i 


Skidded 
May be inspected here at New 


Send for our latest illustrated Catalog No. 101 


BOTWINIK BROTHERS 


“Connecticut Machinery Merchants” 


New Haven, Conn. 


Bridgeport, Conn. 








Save The Difference! 


BORING MACHINES—No. 1 Lucas Horizontal. 
DRILLS, UPRIGHT—20” to 32” including following 


makers: Barnes, Cincinnati, Snyder, Hoefer and 


Prentice. 


GRINDERS—Norton 6” x 32”, 10” x 36” and 10” x 50”. 
Greenfield No. 1 Cutter and Tool Grinder. 
Pratt & Whitney Vertical Surface Grinder. 


LATHES—14” to 24”. 


Flather, Reed, Robbins, Star, LeBlond and Fitchburg. 

MILLERS—Milwaukee No. 1A, No. 2A and No. 3B Plain 
Millers, single overarm, single pulley drive. 
Cincinnati No. 3 and No. 4 High Power Plain Millers. 
Cincinnati No. 3 High Power Vertical Plain Millers. 
Kempsmith No. 1 Universal Miller. 


These are just a few of our large stock, 
complete list of which will be sent on request 


HILL, CLARKE 2 COMPANY, Inc. 15° ot!ver street 


BOSTON 9, MASS. 


The Machinery Merchants Since 1864 














POWER PRESSES 


Write early for 
New Catalogue 
Showing Illustrations and Prices With 


Revised Prices 


New Terms, New Guarantee, New Assort- 
ment, New Presses (Bliss, Toledo, etc.), 
at Cut Prices. 


Over 1000 used presses in stock, guaran- 
teed mechanically equivalent to brand 
new. 


Joseph HYMAN ana Sons 


Richmond St. and Erie Ave., Philadel- 
phia, Pa. Phone Regent 7727. 








SPECIALS 
For This Month 


Guaranteed Machinery 


16” Kelly Shaper. 

%” Pratt & Whitney Screw Machine 
20” Reed Lathe. 

No. 17 Crescent Buffing Lathe. 

16” South Bend Lathe. 


Members St. Louis Chamber of C e 


National Machinery Mfg. Co., Inc. 





3505 Page Ave., National Bldg., St. Louis, Mo. 
SS | 





ae 


ara 
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LIQUIDATION—BARGAIN PRICES 


A RARE OPPORTUNITY 24” x 10’ American Lathe. 


26” x 12’ Bridgeford Lathe. 


Due to merger with Pittsburgh Pip- 24” x |14’ Lodge & Shipley Lathe. 


ing & Equipment Co., we offer our ye mae ye roa Boye Lathe. 


entire plant equipment for sale.One = 38” x 50” New Haven Lathe. 
of the best equipped pipe fabricat- 5’ Western Radial Drill. 


P ‘ 4’, 5’, 6’ Prentice Radial Drills. 
ing shops in the country. Always 8-Spindle Bausch Multiple Drill, No. 


operated profitably, hence no ex- 5 Taam: 
pense spared to keep all machinery a pone Ser ee ae 
° : ” Betts Vertical Boring Mills. 
in first class repair. 2” and 8” Baker Tapping Machines. 
2”, 8”, 12”, 16” Cox Pipe Machines. 
ACT QUICKLY 48” x 48” x 10’ Sellers Planer. 
Complete Pattern Shop. 
MUST VACATE PREMISES Foundry Equipment. 
5 to 75 H.P. D.C. Motors. 
500 Lb. Bell Steam Hammer. 





Send for complete list. Complete Vanstone Outfit. 
AMERICAN FOUNDRY & CONSTRUCTION CO. 
4700 Second Ave. PITTSBURGH, PA. Hazel 0309 











Compressor, 26500 cu. ft. £8. motor. 

Boring Mill, 12’ Pond, 2 heads. 

Bulldozer , No. 6 and 4 W.W. 

Del Radial Brenton, ap, at SECOND HAND MACHINES 

Hammers, No. 100 Bradley Horiz. Helve. 

Hammers, No. 125 Bradiey on ake, Strap. 

Hammers, Steam, 0, 600, 800, 

i, Seen triple geared. WAYNESBORO PLANT GREENCASTLE PLANT~ Continued 

Lathe, $27x44" Bridgetord H. i —" alas 2—Pulley Grinders, 24” swing. 1—Kem. Vertical Drill, 24” with tap- 

Lathe, 24”x10’L. & S. <. -G., $400. 1—No. 5 Cin. Plain Milling Mach.... ping GitaeOE. . ... kc Seccccceas 

Gilier,. Cet, Beaker, Hed, Wet. Tobie. 1—3-B K.&T. Plain Milling Mach.... 1—24” Cin. Vertical Drill with tapping 

Pipe Machines, 8” Saunders; 6” Jarecki. 1—No. 3 Cin. Vertical Milling Mach. . ROWE NINGNE sco tics cccadacwoccens 

Press, 93 A” Toledo, Mole. Crank, geared. 1—24” Gisholt ........... sees eens 1—Sensitive Drill, 34” spindle....... 

ress, 1s Bliss, Dbie. or. ag 1—No. 2 W. & S. Turret...........- 1—No. 3 Cin. Vertical Milling Mach. . 

Punch, SE, 30” tht. %"% 7%", arch. Jaw. 3—6-A Potter & Johnson, each...... 1—Milwaukee 21/, Vertical (K. & T.).. 

Shears, 37”x16 ga. Tol.; 42”x16 ga. 1—5-A Potter & Johnson........... 1—Rockford Hand Miller........... 

PARTIAL LIST 1—36” Becker & Brainard Miller..... 1—26” McCabe Lathe............... 

Marr-Galbreath Machinery Co. 1—Espen Lucas Saw Grinder........ 1—Morse Engine Lathe............ 

68 Water St., Pittsburgh, Pa. 1—Sellers Tool Grinder............. 1—16”"x6’ American Lathe.......... 
1—No. 10 Brown & Sharpe Grinder... 








1—16”x5’ Chord Lathe............. 
ae ere ton - ord Lathe 

; ‘ 1—-18"x6’ Chord Lathe............. 
1—Cleveland Automatic, 234........ 1—24” Gisholt 
1—18” Becker & Brainard.......... ee AMARA Kaa eed cms as 


FOR SALE a Soe 


GREENCASTLE PLANT ale a aaa 





Large Stock Shafting. 1—Putnam Planer, 24”x10’, one head 1—24” Gisholt ; ; ) ; 

& . on WS oa or eee cece oa wen es a i. a 
eather and Rubber Belting 1—Cleveland Boring, Milling and Drill- J, & “a Piet Tarvet Lath 

Hangers and Pulleys. asin fi ee... et Lathe........ 


1—Fellows Gear Shaper, 36” 


Two 150 H.P. Fire Tube Boilers ieee Tune Gas Bckterd tanks 4 ~U & Whbede 86" Maes... 
with Automatic Murphy Stoker. RST i ee ee an 1—' Becker-Brainard Milling Mach. 
1—20” Cin. Bickford Upright Drill ‘ with dividing head............. 


Two Buckeye Engines. with tapping attachment........ 1—Osterlein Tool Grinder........... 


Write your requirements 


The Colton Brothers Co. LANDIS TOOL CO., Waynesboro, Pa. 


BELLEFONTAINE, OHIO 














FOR S ALE Surplus Machine Tool Equipment, Steel Bars, Shafting, 


Grinding Wheels and Discs, etc. Write for particulars. 
ECLIPSE MACHINE COMPANY HOBOKEN PLANT, Hoboken, N. J. 














MACHINERY’S GREEN SECTION 





August, 1925 




















LUCAS LIST 
Rebuilt Machinery 


All High Grade Machines, 
Fully Guaranteed 


BORING MILLS 
4—24” Bullard Rapid Prod. Vert... ..$1660 
36” Bullard 2 Hd. Vert 865 
42” Bullard Vertical, sgl. h 


Binsee Horizontal, table 30 x 40..... 126 
DRILLS 
jie | 400 
4—21” Rockford 4 Spdi. Gang, each. 600 
Natco Semi-Automatic 6 spdi. Horiz. 460 
2—No. 13 Pratt & Whitney 12 and "20 
Sa i, ae rae 750 
No. 22 Nakco Multiple Drill. 800 
No. 37 Natco oe Drill... 860 
3’ Fosdick Radial ........ 6765 





2-3’ = Hy Radiai, WOON ss ecc sac SS 
GEAR CUTTERS 





No. 6 ew y Gear Cutter........ 1200 
60” x 10 G. & E. — ne "Bovel: --- 960 
24” Fellows G a ae 676 
3—No. 3—26” a 8. Spur, ea.... 460 
2—No. 4—36” s. & &. Spur, ea.... 800 
PRESSES 
Os NP ON. sco. 4:0 2 .5.018)4.05,8100 76 
2—No. 4 Greenerd Arbor pielonaned each 110 
No. & Farrel Open Back ...... oon. 2 
No. 3 Baird, 13%4” str. brand 390 
2—No. 37/2 Bliss Straight olen, ‘each 760 
de" Bliss D.A. cam drawing..... 676 
GZ Biles, GS” stroke. ......ceccee 276 
coe 68 Bliss D.A. cam, each...... 600 
No. 102-S Bliss, five plunger $6709.60" 1260 
P-2 Ferracute 1/2” stroke .......... 3650 
2—No. 2 Billings & Spencer Trimming 
PURER, GOO scccvcsonetaccves 600 
150 ton Nilson knuckle joint press 850 
95 ton Watson-Stillman Phydrauile 
PPS, GRO oc cc cccccscccece 176 
LATHES 
Dalton ¢ Latest Type, ohasing att. 226 
4—9” 14” Porter-Cable, each...... 300 
12” x 9" Hendey —_ a comp., collets. 700 
14x : Hendey Lathe ............--+- 860 
15x6 monarch, a GHANGS. . 0 0.00 476 
14” x 10’ Hendey, = collets. 926 
14” x 8’ LeBlond eee 3265 
16” x 8’ Hendey Lathe ............-.- 776 
16” x 8’ Hendey Yoke Head, Equip. 4000 
16” x 8’ Lodge & Shipley........... 460 
18 x 8 New Haven Ensine, quick change 476 
18 x 8 Cincinnati Severe Duty, Q.C., new 760 
2—20” x 8’ LeBlond quick change, ea. 600 


20” x 10° American quick change..... 650 
30” x 17’ Pond Engine 

32x12 Bridgeford Grd. Hd., 90% new 1750 
32x18 New Haven, 99% new....... 1800 


NUT AND BOLT TAPPERS 
2—No. & Webster bth Perks Vertical nut 


tappers, mew, each............-. 360 
11—No. 4 Webster at Perks horiz. thread 
cutting and tapping machines, 
geared reversing type, each...... 350 
No. 2°C Garvin Automatic Tapper...... 226 
PLANERS 
16x16x 48 Pratt & Whitney........ 2765 
eS a oo 660 
28x28x SFiather .......---eeee 6650 
48x @8 x24 Pond .......--eseeeee 2600 
SHAPERS 
14” Hendey Friction ............+- 160 


16” Hendey Friction, arranged for M.D. 260 
16” Flather Crank Shaper 
16” Kelly Crank Shaper............ 460 


DIE SINKERS 


3—Keller Automatic Die Sinkers, Type 
E3, price, eaoh......-...- 650 
2—No. 2 Pratt & Whitney, sq. base, ea. 600 


Send for full particulars on those you are 
interested in. 1200 other machines 
in stock. What do you need ? 


: re cd 
LUCAS MACHINERY SERVICE 4 
" € o Jk WT 


BRIDGEPORT. CONN. 








SALE OF — 
Surplus Machinery 


TURRET LATHES 
1I—No. 4 W. & S. 
8—No. 4D. & W. 
17—2'% Garvin. 
4—3 x 36” J. & L. 
1—2 x 24” J. & L. 
1—1” Foster. 


I—1I'4 Acme. 


TURNING LATHES 
4—14” x 6’ Reed. 
1—14” x 6’ Pryibil. 


GRINDERS 


5—Norton Plain, various sizes. 
4—Rivet Internal Grinders. 
2—Cleveland Tool Grinders. 
I—No. 11 B. & S. Plain Grinder. 
1—No. 2 Morse Plain Grinder. 
1—Surface Grinder with 3 heads. 


AUTOMATICS 
50—Cleveland 114” to 634”. 


MISCELLANEOUS 
Hurlbut & Rogers Cut Off Machine. 
Drill Presses. Profiler. 


Planers. Filters. Blowers. 


Standard Steel & Bearings Incorporated 


Plainville, Conn. 








BARGAINS 
IN USED MACHINERY 
1—A-21-3% Spindle Gisholt Tur- 
ret Lathe. 
1—No. 17 Foote-Burt Drill. 


1—20” Style “A” Barnes 4-spindle 
Gang Drill. 


2—16 x 7 Chard Lathes. 


Lake Shore Machinery Co. 
MUSKEGON, MICH. 








Balancing Machine 


OLSEN-CARWEN 
STATIC-DYNAMIC 





Slightly Used 





Corporation Appliance Co. 


30 Church Street 
NEW YORK 


Real Values in Rebuilt Tools 


No. 3A Brown & Sharpe Universal Miller, 
single pulley. 

No, 4 R. K. LeBlond Univ. Miller, cone pul. 

No. 3A Garvin Universal Miller, cone pulley. 

No. — & Sharpe Plain Miller, single 
pulley. 

No. 2 Cincinnati High Power Plain miller, 

le pulley. . 

No. 3 empsmith Plain Miller, cone pulley. 

No. oe Brown & Sharpe Plain Miller, cone 
pulley. 

No. Ee Cincinnati Plain Miller, cone pulley. 

No. 1B Kearney & Trecker Plain Miller, sin- 


gle pulley. 

No. 5 ‘eaear Vertical Miller, cone pulley. 

28” —Cinti-Semi-Automatic Duplex Milling 
Machine. 

36” x 22’ nn Triple Geared Semi-quick 
change la 

80” =< if’ Houston Stanwood & Gamble quick 
change lathe. 


30” x 12’ R. K. LeBlond quick change lathe, 

24” x 10’ R. K. LeBlond quick change lathe. 

2 x 10’ Hamilton semi-quick change lathe. 

20” x 10’ R. K. LeBlond quick change lathe. 

20” x 8’ Hendey Q.C, lathe, geared head. 

18” x 8’ Lodge & Shipley quick change lathe. 

18” x 10’ Greaves & Klusman Q.C, lathe, 

x 8’ Hendey Q.C. lathe with taper. 

16” x 8’ Hamilton quick change lathe, 

14” x 6’ Hendey tool-room lathe, quick 
change, with relieving and taper attach. 

14” x 8’ Hamilton tool-room lathe, quick 
change, with relieving taper and collet 
attachment. 

3%” x 36” Cinti-Acme Flat Turret Lathe, 


gear i 

24” Gisholt Turret Lathe with 5%” hole in 
spindle, 

No. 4 Brown & Sharpe Turret Soarew Machine. 

No. 4 Warner & Swasey Turret Screw Mach. 

No. 2 S. P. Garvin Tur. Screw Mach, New. 

No. 1 8S. P. Garvin Tur. Screw Mach. New. 

4’ Niles Tool Wks. Univ. Radial Drill, M.Dr. 

3%’ Bosdick Plain Radial Drill, motor drive. 

26” Rockford Upright Drill Press. 

24” prem wads. Uipeighs Drill Press with tapping 

tta 

24" iieeiec “Upright Drill Press. 

24” Ointi-Bickford Upright Drill gear box 
is ag tapping 


23” ford Upright Drill with tapping 
attachments. 

20” W. KF. & J. Barnes Upright Drill with 
tapping. 


2 Spind.e Leland & Gifford High Speed Ball 
Bearing Drill with power feed. 
Sipp ae Speed Ball Bearing quick change 


28” x 28” x 8’ G. A. Gray Planer with 


two head. 

24” Wm. Barker B.G. Crank Shaper. New. 

20” Milwaukee Back Geared Crank poaeee. 

16” Hamilton back geared crank shape 

14” Pratt & Whitney Vert. Surface Grinder. 

No, 2 Brown & Sharpe Auto. Surface Grinder, 
“Magnetic Chuck. 

No. 60 Heald Cylinder Grinder, 

~ , Brown & Sharpe Universal Grinder. 

18” Landis Plain Cylindrical Grinder. 

No. “1 Cinti Universal Tool and Cutter 
Grinder. 

No. 2 Ohio Oesterlein Universal Tool and 
Cutter Grinder, 

No. 2 Mitts & Merrill Keyseater, cap. to 1%” 

No. 8B J. N. LaPointe Broaching Machine, 

: late type. 

No. 1 Garvin Vert. Auto. Tap. Mch. New. 

1%” Landis Bolt Cutter. 

%” Acme Double Spindle Bolt Cutter. 

No, 12 Barber-Colman Gear Hobber. 

No. 12 Brown & Sharpe Auto. Spur and Bevel 
Gear Cutter. 

24” Gould & Eberhardt Auto. Spur Gear 
Cutter. 

8’ Dries & Krump Power Brake, 12 gauge. 

8’ J. M. Robinson Hand Brake, 16 gauge. 

50 Ib. Bradley Rubber Qushioned Helve 
Hammer. 

No. : Toledo Open Back Inclinable Power 


ress, 
No. oe. Bliss Double Crank Straight Side 
9” x_ 8” Chicago Pneumatic Tool Co.’s Class 
B. Air Com >ressor. 


One Lot of Brand New yarvin Dividing Heads, 
sizes 10”, 12” 


Also one lot ‘of International Time Clocks. 
Send for our Complete List of Bargains 


EASTERN MACHINERY CO. 


408 East Pearl St., Cincinnati, Ohio 














Good 
Used Machinery 
For Sale 


Lathes, Milling Machines, 
Drilling Machines, Etc. 


Our Catalog on Request 


General Electric Company, 
Used Machinery Department 
ERIE, PA. 














JONES’ SPECIAL 


No. 12 Barber-Colman Gear Hob- 


Ce OCP Ie $1150 
24” S. & S. Gear Hobber......... 650 
30” x 6’ Gray Planer, 2 hds., M.D. 1350 
No. 5 Niagara Press, o.b., inc..... 375 
No. 56 Stoll Press, geared type... 600 
No 3 Wilmarth Surface Grinder.. 600 
12 x 72 Norton Grinder.......... 800 
16 x 60 Landis Crankshaft Grinder 850 
14” G. @ Ey Shaper; bie: . .. 6c. ss 285 


20” Hendy Geared Shaper 


Bivlie ess satere 200 


The Jones Machine Tool Co. 


CINCINNATI, OHIO 











FOR SALE 


Used Machinery 
In Good Condition 
One—10" Two—12" 
Four— 14" 

BROWN & SHARPE PLAIN 
CYLINDRICAL GRINDERS 


Prices on Application 


GILL MANUFACTURING CO. 
8300 So. Chicago Ave. Chicago 




















August, 1925 


MACHINERY’S 


GREEN SECTION 24: 











Besides These Guaranteed Used Tools 
We Have a Large and Varied Stock 


Send your inquiry if not shown below 


BOLT HEADER, UPSETTER AND FORG- 
ING MACHINE 


BORING MILLS 
24” Bullard ‘New Era Type’’ Vertical. 
Universal Horizontal. 
ly fine condition. Send for 


1%” Aome. 


GRINDERS 
1%” Norton Floor, takes wheels 20”x3'2”. 
* mame used. 
No. 20 Heald Surface, with magnetic chuck 
and special Automatio Feed Fixture, equal 


to new. 
No. . a Tool-room, latest type, equal 


No. 2 Feld Surface, equal to new. 
No. Norton Universal Tool-room. 
No. is = & Sharpe Universal and Tool. 
No. 12 own & Sharpe Universal and Tool. 
No. 60 Heald Cylinder, new type BB spindle. 
No, 70 Heald Internal. 
No. 70 Heald Internal, with Type “E’’ Head. 
erie 650” Norton Plain Cylindrical, very 
littl 
x 30" Landis Plain Cylindrical. 
10” x 24” Landis Plain, Self Contained. 
12” x 36” Modern 8C, Plain Cylindrical. 
No. 3 Wilmarth & Morman Surface. 
No. 20 Bryant Chuckins. 


LATHES 
60” x 20’ Putnam Triple Geared Power an- 
gular feed compound. 


ALSO A BIG STOCK 
of thoroughly rebuilt guaranteed ipnes, mod- 
ern type from 10” x 6’ to 26” 12’. 


MILLING MACHINES 
No. 1-B Milwaukee Plain, SPD, complete, all 
automatio feeds, practically new. 
No. 2 Kempsmith Plain, Cone Driven, BG, 
all automatic feeds, thoroughly rebuilt. 
No. 2-A Garvin (New). 
Cincinnatl No. 2, No. 3 and No. 4 Plain. 


PIPE MACHINE 
No. 6 Bignall & Keeler Duplex Improved, 
Threading and cutting 14%” to 6”; 12 sets 
dies; excellent shape. 


PLANERS 

36”x36"x12’ Heavy Pattern, Fitchburg. 

48”x48”"x20’ Fitchburg, four heads, extremely 
low figure. 

42” American Tool Work 
48”; 42” high, 14’ 
rail; one side head; arr. M. "i 
condition. 


$ Co. widened to 
heads on 
First class 


PRESSES 

Zeh & Hahnmann Series 12 No. 9-A S§ Dbi. 
Crank Tie Rod Frame 37” between up- 
rights, weight 14000 Ibs. (new). 

ADIAL DRILLS 

3’ Prentice Plain, Cone Lat ig Tapping At- 
tachment, Plain Box Tab 

No. 6—36” Prentice Bros. Plain, SPD, Tap- 
ping Attachment. 


SCREW MACHINES 
No. 56 peg ges Automatics, with Grid- 
ley Ext. Head, Gilt Edge Condition, 2%". 
No. 2 Southworth Plain Head, capacity. 
1” x 15” Pratt s Whitney ak. Plain Head. 
% ‘ Model A Cleveland Single Spindle 


Aut 
No. 2 ‘SP Garvin Hand Screw Machine, 1%”. 
No. 2 Bardons & Oliver 1”. 


No. 4 Foster GFH 1 9/16”. 
No. 3 Foster Hand, Plain Head, 1 5/16”. 


Lynd-Farquhar Co. 


426 Atlantio Avenue. BOSTON, MASS. 


he 
272—Niles 32” x 14’ boring.......... $300 
488—Detrick & Harvey 38° x ee oases 300 
by & Smith, a, 45% dia. 
jaten 9’0” x 16’ boring........... 2,600 
1960-—Lodge & Shipley 24” x 10’ tur.. 600 
627—Jones & Lamson 3 x 36 x 10’ flat 


MUNN 6.6 dee a Cee Senwe nee clewes < 600 


PLANERS 
637—Cincinnati 60 x 60 x 12’, 4-hds. $2,000 
689—Cincinnati 60 x 60 x 12’, 4-hds. 2.500 
711—Cigcinnati 60 x 60 x 12’, 4-hds. 2,500 


MILLING AND BORING MACHINES 
1222—-Newton slab mill. —_ SutOne ae ,000 
1886—Espen-Lucas spec. 

oe 2 mill. mach. 6” oa ‘pinten ‘a8 

C+ toll | "Sar papa r -.- 5,000 
882—Newton hor. mill. moh, 18”x6'. 650 
863—Newton hor. mill. mch. 30”x9’... 760 
159—Niles 8'0” bor. mill. swing 98”. - 1,000 
622—Betts bor. mill, 10’0”.......... 3,500 


GRINDER 
608—3” x 24” dbl. shag, belt dr..... $50 


MISCELLANEOUS 
1475—Port o- hyd. Cir. Cutting mach. $1,300 
1133—No. ‘ High press. Sturtevant blower 700 
1152—No. 90” Schwartz metal melt- 
po B tent for mang. arranged to be 


NG ine 4 6c we a aie e ae tiee 350 
307 Ball engine. sing. ‘cyl. 13” stroke x 
12” bore, 125-H. oe ae a acdsee ee an eked 450 
1 ee sing. 9 1. 14%,” bore x 
24” stroke, 1 H.P., 156 RPM 450 


787—Stearns Saw mill, sing. cyl. 46" 

bore 18” stroke, 80-H.P. eng. 9’ band 

Pitt, flat wheels, 60’ carriage, 7-blocks 

42”, & blocks on offset, all roller bear- 
ing, 6-saws wil 12” when new...... 1,100 


ELECTRICAL EQUIPMENT 
1—50-H.P., 550-V, D.C. G.E. motor, No. 
64606, type MP, 4-pole, shunt wound, 
complete with starter.............. $260 
1—56 /2-H.P., 500-V, DC C-W motor No. 
e307, type CCM 60-V, 93.8-amp., 
1—36-KW, 60-V, 600-amp. type CCD, 
4-pole, 900-RPM, Crocker-Wheeler Gen. 
No. 63809. Above mot. gen. outfit is 
| Mage ig set mounted on base with 
p. bet. motor and generator. . 400 
woe HP, 550-V, type C 8.6 AC 3-ph. 
60-cy. 6.8-amp., 1150-RPM Triumph 
Induction motor D-2923-B. Without 
pulley. New, never been used. Wound 87 
EO Oe tee 
4—Thompson “hor. ed gewise ammeter, type 
HNP. 40-amp. scale ser. No. 156331 20 
41—Thompson hor. edgewlse ammeter, type 
HNP. 60-amp. scale ser. No. 196313 20 
141—Thompson astatic ammeter, 400-amp. 
scale ser. No. 13394 comp. with shunt 
and leads for B50-V DO........... 20 


EQUIPMENT NO. 1 
41—10-HP 230-V Westinghouse type SK, 
frame 90, a speed 400 /1600 
RPM motor style No. 276822-A, ser. 
No. 2630620. 








SURPLUS EQUIPMENT FOR SALE 


— HP sae gy ae type C, 


form auto tarte 1 
2045908.’ 7 ile 
1—Westinghouse start and stop as but- 
ton Station 8-217986-A ...... 350 


EQUIPMENT NO. 2 
1—10-HP, 230-V Westinghouse type SK 
frame 90, 39.5 amp., 400 /1600- RPM 
pe No. 276822-A, ser. No. 
1--1O-MP 230-V Westinghouse type C, 
form X-1, DC auto starter, style No. 


204590-B. Field Rheostat missing on 
this equip. 
1 Westinghouse start and stop push but. 
AMICON TRETESOM cc ccceccccscce 325 


EQUIPMENT NO. 3 
1—20-HP, —_ V, GE type RC-12, form 
A, ‘76 amp. 800-RPM shunt wound 
motor No. 682377. 
1—20-HP, 230-V, 74-amp. Cutler-Ham- 
mer start. rheostat ser. No. 2110-H-31 230 


EQUIPMENT NO. 4 
1—35-HP, 230-V, GE rev. planer motor, 
type RF-14, Form A, 139-amp. 250/ 
1000-RPM, shunt wound, No. 661396. 
1—35-HP, 230- V, GE rev. planer con- 
— panel, CR-2261-5, less outting field 
» and 2 series contactor coil. 

"a0 HP, 230-V GE rev. control panel 
OR-4601-A-1, DL-1912482. 

1—35-HP, 230-V GE Cr-9634-10 start- 
ing resistor No. 1 DL-B-212935. 

1—35-HP, 230-V GE CR-9634-10, start- 
ing resistor No. 2DL-212935. 

1—CR-3010, C-248-N, GE master switch 
ser. No. 369217. 

1—4, 4-HP, 230-V, GE rail motor, type 
RC-5 form A-8, 23.16 amp., speed 
6600/1000 RPM comp. wound No. 
298170. 

1—6-HP, 230-V GE Cr-2292, starting 
panel DL- 1894086, Cat. No. 196291. 

Less push button station ......... 800 


EQUIPMENT NO. 5 
1—265-HP, 230-V, GE rev. planer motor, 
type RF-13, form A, 100-amp. 250 /- 
1000 RPM, shunt wound a 923172. 


1—2656-HP, 230-V, GE revers planer 
control panel, CR-2251-8, OL” 766970 
1—13-35-HP, 230-V GE rev. planer con- 


trol panel, 'CR-4601- A-1, D1 71912482. 
1—35-HP, 230-V GE CR-313 34, starting 
resistor, No. 1, cat. No. 135911. 
41—35-HP 230-v’ GE CR-3134, starting 

resistor, No. 2 cat. No. #35911. 
41—CR-1030 C-248-N GE master switch 
ser. 37014 
1—4.4 HP 230-V GE rail motor, type 
RC-5 Form A-8, 23.16 amp. e007 


22 gd starting 
panel DL-1894084 cat. No. 196290. 
Less push button station ........... 776 


Above equipments practically new; have 
been overhauled, cleaned and painted. 
Motors apparently never been used. 


MARION STEAM SHOVEL COMPANY, Marion, O. 




















AUGUST SPECIALS 


1—36”x36”x10’ table Gray Planer, 
2 heads on cross rail, spur gear 





GEIWe sactessens wala cae eeeas 1250 
1—36”x36”"x14’ table American 
Planer, belt drive, 2 heads.... 1400 


1—24”x14” bed Lodge-Shipley En- 
gine Lathe, 3-step cone Double 
Back Gear Drive, quick change 
gears, taper attachment....... 1200 
1—No. 3 Vertical High Power Cin- 
cinnati Miller, range 34”x13”x- 
bf he ear ier ore e iee en 1500 
1—4” Acme Single Head Bolt Cut- 
ter with 17 sets of dies, 1/2” 
Co 4" TRGKGIVOs < i.5 6 cewses ass 750 


1—18” Barker Plain Crank Shaper 300 


1—26” Ohio Back Geared Crank 
SOMOS 6s.cectie ie srclarieiaeicieeeiers 975 
1—25”x12’ LeBlond heavy duty, 
cone drive, Q.C. Engine Lathe. 1100 


1—12x72” Landis 


Plain Grinder, 
latest type 


Weais: Sra laleisisgiwieieie areteis 1500 


The Randle Machinery Co. 


CINCINNATI, O. 


1773 POWERS ST. 











OSBORNE € SEXTON 


MACHINERY COMPANY 


COLUMBUS — Dept. M OHIO 
Band Saw, Metal Klemen, 42". 

Bending a 7 for %” pl 

Boring Mill, Colburn 30”, 64” and tN v4 heads. 


Brake, Keen 10-ft. 18 
pomerees 6x5, 6x6, 9x8 and | 12x10. 

Drills, Barnes 20”, 24” and 26 oe ared. 
Drills, Sliding Head, 24, 26, 28 "and 32”. 
Gear Cutter, No. 3 B. & 8.2 
Gear Millers, Automatic, Bilton No. 1 (5). 
Grinders, plain 6x30 Norton and 6x15 Fitchburg. 
Grinders, Surface, No. 1 and 78 Wilmarth & Morman 
Grinder Pro. 20 Bryant, Deep Hole Chucking. 
Grinder, Universal, 12 x 36 Cincinnati. 
Grinder, 10 ‘. 72” Brown harpe Plain 
Grinder, No. 4 Gardner double disc, 20 dia. discs. 
Grinder No. 10 Besly, 18” disc 
Hammer, 40 Ib. Bradiey Cushioned Helve. 
Lathes, 14” x 6’ and 18” 8’ Monarch. 
Lathes, 18” x 10’ canton, quick change gear. 
athe, 27” x 8’ Bridgeford, heavy duty. 
Milling Machine No. 3 Kempsmith JUniversal and PI. 
Milling Machine No. 1 empemith Universal. 
Milling Machines No. 1 Brown ~~ 
Milling Machine No. 2 heavy Brown & 
Milling Machines No. 3 LeBlond, plain. 
Planer 36” x 36” x 10’ American, 2 hds. 
Planer, 24” x 24 x 6’ Lag single head. 
Planer, 60” x 60” x 17’ Betts 
Presses, No. + 41500 Ib.; No. 2, 3000 Ib. Robinson. 
—— ba Rwy Yo, x Y—10” throat. 
Pipe M 6” and 12”. 
Radial, tt P silver, gles, gear box. 
Riveter No. 4-A and No. 5-A High Speed. 
Screw Machines, wastenes Aome, Nos. 52 and 56. 
Scleroscopes, Shore style ‘‘C’’ complete (1). 
Shapers, 16” O. & s. new, low = 
Shaper, American, 16” T 
Shear Quickwork, 14” oauge, "30" and 60” throat. 
Squarin a 10’ 3%, m 
Turret Lath 1” and 1 nn ‘Miliholland. 
Bie can ye Friction Back Geared, Wood 
Turrets, 2x24 and 3x36 J & L Single Pulley. 
Turret Lathe No. 3B Foster, Universal. 


mew. SrSthe® SHLP, $67.50, 3 HP. $57.50 














PARTIAL LIST ONLY 


You should send for our 64 page 
illustrated July Stock Booklet 


No. 6 A. Potter & Johnston Automatics, M.D. 
No. 52 National Aome Automatio. 

32” x 60” LoSwing Lathe, 2 carriages. 

No. 60 Heald Cylinder Grinder, No. 2133. 
14” x 60” Norton Plain Cylinder Grinder. 

2 and 3 spindle Henry & Wright Drills (K's) 
24” Cinti-Bick. Upright Sliding Hd. Drills (65) 
22’ Mueller Plain Radial, Gear Box. 

3’ Fosdick Plain Radial Drill, Gear Box. 

3’ Reed-Prentice Radial, latest type 

4’ Reed-Prentice Plain Radial, M.D. (2). 
20” Kelly Back Geared Shaper. 

36” x 36” x 10’ Powell Planer, 2 speeds, c/s. 
36” x 36” x 10’ Cincinnati Planer, 4 hds. 
No. 5B Brown & Sharpe Plain Miller. 

No. 3 Becker Universal Milling Machine. 

No, 2 Cincinnati Universal Mijiling Machine. 
No. 2B Brown & Sharpe Plain Miller. 

24” Brown & Sharpe Gear Cutter. 

37” Baush Vertical Boring Mill. 

42” Bullard Rapid Pro. Vert. Bor. Mill, M.Dr. 
42” Bullard Vertical Boring Mills (2). 

61” Bullard Vertical Boring Mill. 

24” x 14’ Reed-Prentice Grd. Hd. Lathes (3) 
25” x 12’ LeBlond Q.C.G. Lathes (8). 

28” x 21’ N-B-P Quick Change Gear Lathe. 
32” x 20’ Rahn Carpenter Engine Lathe. 

46” x 16’ New Haven Engine Lathe. 

400 ib. Beaudry Upright Power Hammer. 
1100 ib. N-B-P Steam Forging Hammer. 

4”, 6”, 8” Saunders Pipe Machines. 


WICKES MACHINERY CO. 


F. H. NILES & CO., Inc. 
46 64 Mallory Ave., Jersey City, N. J. 


** Satisfaction Guaranteed or Money Refunded ”’ 
ESTABLISHED 1900 
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LATHES 

x6’ Seneca Falls, P.C.G. 

x6’ Seneca Falls, Q.C.G. 
14” x8. Hendey Tool Room, Tie 
14”x8’ Whitcomb- anne , TR. 
I 7”x8’ Sidney Lathe, Q.C.G., B.A 
18”x10’ Lodge & Shipley, Q.C.G. 
18”x10’ Reed Q.C.G., D.B.G., 
30”x12’ Johnson Triple Geared. 
etanaee New Haven Screw Cutting 
34”x12’ LeBlond Triple Geared, T.A. 
36’ E18" American Grd. Head, M.D. 


PRESSES 
No.4 Toledo O.B.I. Press, 2%” Stroke. 
No. 4 Loshbough-Jordan O.B.I. Press, 3” 
No.5 ‘Toledo O.B.I. Press, 3” Stroke. 
No. 23 Stoll Horning Press. 
DD-2 Ferracute Double Acting—25 Ton. 
No. 52 Bliss Straight Sided Press. 
No. 87 Niagara Screw Press. 
Nos. 61 and 62 Bliss O.B. Flywheel Pre 
No. 65 Consolidated Grd. Press, 5” Stroke. 
No. 74 Consolidated Geared, 2%” Strokes 
No. 305 Bliss S.S. Geared, Tie Rod, 8” Str. 


No. 168 Toledo Toggle. Draw and Lift 12%”. 


No. 59 Toledo S.S., D.G., 12” stroke. 
PUNCHES AND SHEARS 


Reade S.E. Punch, 4%” x %”, Arch. Jaw 


No. oi. Hendley & Whittemore, 30” Thr.,. Cap. 
a” 


Model ‘‘B” Becker Vert. Miller, S.P.D 
Model ‘“‘C”’ Becker Vert. Miller. 


PLANERS AND SHAPERS 
x24”x6’ Gray Planer, 1 Head. 
) x30 "x10" Woodward & Powell, 1 Head. 
"<36" x Cincinnati Planer, 1 Head. 
x x18’ Detrick & Harvey Openside. 
20” «Cincinnati Back Geared Crank Shaper. 
20” Walcott B.G. Crank Shaper, S.P.D. NEV 
24” Springfield B.G. Crank Shaper. 


SCREW MACHINES 


Nos. 1. and 2 Warner & Swasey Screw oe 
No. 6 Foster Screw Machine, G.F.H., P. 


BORING MILLS 
24” Bullard Rapid Production. 
30” Bullard Vertieal Boring Mill. 
Colburn Vertical Boring Mii, 1 Head. 
Bullard, 2 Swivel Heads, R.P.'. 
” King Vertical, 2 Heads, R. re. (2). 
Bullard Maxi- Mills, POT. SPD, (2). 
Niles Vert. Boring Mill, 2 . MLD. 


DRILLING MACHINES 
No. 1 Avey 3 Spindle, Belt Drive. 
Barnes Camel Back Drill Press. 
5” Weigel Sliding Head Drill Press. 
25” Kern Sliding Head Drill Press. 
No. 310 Baker Heavy Duty, No. 6 M.T. 


Incorporated 
30 CHURCH ST. NEW YORK, N. Y. 


14”x6’ Hendey Lathe 

16”x8’ Greaves Klusman Lathe 

32”x14’ Fitchburg Lathe 

24”x14’ New Haven Lathe 

1 spindle Sipp Ball Bearing Drill 

2 spindle Allen Ball Bearing Drill 

3 spindle Allen Ball Bearing Drill 

36” Prentice Upright Drill, tapping at- 
tachment 

No. 2 Brown & Sharpe Surface Grinder, 
magnetic chuck 

No. 13 Brown & Sharpe Universal Grinder 

24”x24”"x6’ New Powell Hy-Speed Planer 
2 cross heads 

27”x8’ Flather Planer 

No. 13 Williams & White Combination 
Punch & Shear 

14.” Acme Bolt Cutter 

No. 5 Foster Geared Head Turret Lathe 





No. a ry Capacity 14 Gauge. 


100,000 lbs. Tinius Olsen Testing Machine 
No. 27 2 Niagara Squaring Shear, 


. 14 Gauge. MISCELLANEOUS No. 3 Brown & Sharpe Plain Miller 
96" Stoll Sg. Shear, 16 Gauge : Nos. 1, 5 and 6 Williams & White Bulldozers. No. 4 Cincinnati Planer Miller, single 
96” Power Squaring Shear, 20 Gauge Cap. 16”x66” Landis Universal Grinder. pulley mare on 
36”x10” G. & E. Gear Outter, S.P.D. 3 Turner Turret Dri 
" MILLING MACHINES 60”x12” G. & E. Gear Cutter, S.P.D. * 
No. 1 Steptoe with Dividing Head. ‘ Acme Single Head Bolt Cutter. 
No. 1 United States Hand Miller. 


” Landis Single Head Bolt Cutter, L.S. 
No. Knight Milling and Drilling _—— 2” Merrill Pipe Machine, Cap. 2%" to 12”. 
2-A Brown & Sharpe Unitersal, S.P.D. 1 


; ” Stroke Garvin Die Slotter. 
29 Oesterlein Universal, V.A., M. De No. 1 Shuster Wire Straightener Anas pr dee dap - 
Cincinnati Plain Miller, V.A. +” American Cut-off Saws, 5 H.P., A.C. Motor. 
Hendey Plain Miller. ‘o. 8 Marvel Metal Band Saw 
Cincinnati H.P. Vert. Miller. 60’x14 Ga. Dreis & Krump Power Brake, M.D. 


RELIANCE MACHINERY SALES COMPANY 


1407-09 BRIGHTON ROAD PITTSBURGH, PA. 








FOR SALE 
1—No. 11 Whiting Cupola 


1—Root Blower 


J. I. CASE THRESHING MACHINE CO. 
RACINE, WIS. 























Buy Your Used Machinery 
Through the GREEN SECTION 




















MACHINERY’S GREEN SECTION is a reliable directory for the buyer of used 
machine tools and genera! shop equipment. It is the live market place 
today for Dealer and Buyer. 


Consult the GREEN SECTION. Note the concerns advertising. They are 
well-known dealers and ready to serve you in an efficient and satisfac- 
4 17 y y 
tory way. 


MACHINERY’S Green Section Inquiry Department 


will help you find machine tools not listed here—write us or send the cou- 
pon below. There is no charge for the service—we want to help you. 





_* on a oe a) ee ee ee eee ee ss ef 
8-25 


MACHINERY’S Green Section, 
140-148 Lafayette Street, New York City. 


I should like particulars in regard to the following used machine tools: 


Date.. 


cere eee eee eee eee 
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The 


‘‘When you tighten 
the jaws you 
automatically 
tighten the base.”’ 


VISE 


Take advantage of this introduc- 
tory offer. 


The Dropfo wedge lock vise is 
built to stand up under abuse. It 
will fill any place a vise ever 
filled and because of its rugged 
endurance it will continue to 
create a standard for comparison. 


Screws of heat treated chrome 
nickel steel and the patented wedge 
lock swivel base principal are but 
two of its points of excellence. 


MACHINERY 


or Ol mm & 








Price List for Both Swivel 
and Stationary Types 


Inch Size, jaw opening 51% inches.... $14.00 
Inch Size, jaw opening 6 inches.... 17.00 
Inch Size, jaw opening 8 inches.... 25.00 light duty 
Inch Size, jaw opening 8 inches.... 30.00 heavy duty 


20% off list on swivel and 30% off on stationary type and an 
extra 2% for cash with order. 


If your dealer can’t supply you send your order direct 


INTRODUCTORY OFFER 


Ten per cent extra discount, in addi- 
tion to regular discount will be given 
on all August orders. 


THE FULTON DROP FORGE COMPANY, Canal Fulton, Ohio 








BOSTON UNIVERSAL ANGLE PLATE 


Every shop needs a 90° angle plate—and sometimes needs a 
universal angle plate too. The Boston Universal Angle Plate 
can be used as a 90° angle plate most of the time on most 
of the jobs—and when a special operation at an unusual 
angle comes along, is 
adjustable to any posi- 
tion through 360° hori- 
zontally and 90° verti- 
cally. 

Accurate to 5 minutes. 
May we send descrip- 
tion? 


Boston Scale & Machine Co. 
100 Ruggles Street, Boston, Mass. 


Agents for Great Britain, Bel- 
gium, Italy, India, Burmah and 
Ceylon, Japan, Formosa 
and Korea. Alfred Her- 
bert, Ltd., Coventry, Eng 



















Specify COES 


When you buy Wrenches— 
don’t experiment 


Three models. Sizes from 6 inches to 6 feet. 
At good dealers everywhere. 


COES WRENCH COMPANY 


Established 1841 
WORCESTER, MASS., U. S. A. 
AGENTS 
J. C. McCarthy & Co., 29 Murray Street, New York City 
J. H. Graham & Co., 113 Chambers Street, New York City 











The DANGER of not 
having enough 


VISES 


“Not enough” means that workers will often 
have to leave their working stations and go 
to some distant point to use a vise. Often 
they have to WAIT for a vise to be vacated, 
or make a second trip. Possibly they stop 
and talk to other workers on the way “out” 
and on the way “back’—two idle instead of 
one. Puta 


REED VISE 


right at the work station of every worker 
who has even but occasional use for one and 
you will save money. 


Reed Manufacturing Co.,Erie,Pa. 


Send for BOOKLET explain- 
ing the superiority of ‘‘Reed.”’ 
Guaranteed throughout. 
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do much duplicate drilling without the 
cost of a jig. 













ADJUST 
BUSHING 
HOLDER 
STAND 


Any vise will pay. More time is con- 
sumed in catching work than drill- 


ing it 


HOLES FOR. 
BUSHING 
PLATE 


stop-” 
HOLDER 


- 
STOP ROD 





Fig. 2. 


Without Jig Attachments Fig. 1 








BUSHINGS INTER 
s—CHANGEABLE. ANY 
hm SIZE UP TO 1 1/16" 


WRENCH DROP FORGBSD 
With Jig Attachments 


THE GRAHAM MANUFACTURING COMPANY, 71 Willard Ave., Providence, R. I. 


Its Use List Prices 
DRILL VISE ; sf , , 
A good one for your driller, miller, . No. 3, Jaws 6” long, with attachments, $45.00, without $40.0) 
shaper or planer. dusk Cees Cob ee ene No. 4, Jaws 9” long, with attachments, $60.00, without $54.01 
The attachments mean that you can AND TO SUIT THE WORK No. 5, Jaws 12” long, with attachments, $85.00, without $75.00 


V-Jaws extra, No. 3, $5.00; No. 4, $7.50; No. 5, $10.00 each 
One V-Jaw is usually sufficient per vise. 





Fig. 3. V-Jaw for Round Work 

















No Need of Jigs and Fixtures 


The Yost Drill Press will enable you to 
do away with many expensive jigs and 
fixtures. It is quick-acting and conven- 
ient, readily adapts itself to many pieces 
of odd-shaped work and its hold is posi- 
tive. Jaws are gray iron, accurately ma- 
chined; three flanges.on base permit easy 
attachment to drill press table. A “V” 
shaped slot in movable jaw permits posi- 
tive locking of vertical work. 



































Keep a Yost catalog handy— 
we'll send you one. 


_ YOST 
pe MANUFACTURING 
>» COMPANY | 


MEADVILLE, PA. 


OST vittPressVise 























































The Gem 
Drill Press Vise 





SWIVEL jaw that automatically 
adjusts itself to work of any 
shape and holds it rigidly without 
special adjustment makes Gem Drill 
Press Vises time saving, money mak- 
ing equipment for drill press work. 


Three sizes (largest opening to 
1014”), each size with a range that 
makes it useful in any shop. Send 
for circular and prices. 


J. E. MARTIN TOOL & 
DIE WORKS 











548 West State Street, SPRINGFIELD, OHIO 
































The ‘“Micro-Set’” Expansion Spiral Hand Reamers 


CUT FAST AND SMOOTH 











They have improved expanding features. 








Made in spiral or straight flutes and special lengths. 








F. E. Tighe Sales Company 
2953 Montgomery Avenue, Detroit, Mich. 








The body of expanding screw fits closely into pilot and always 
maintains alignment. They are true after expanding. Micrometer dial on end of pilot gives readings in 
¥, thousandths. Large range of expansion. They will ream true holes in keyseated or oil-grooved holes. 


THE SCHELLENBACH-HUNT TOOL CO., 116-124 Opera Place, Cincinnati, O. 


All sizes can be shipped from stock. 


.. #4, E. Barton Tool .Company 
104-106 South Jefferson St., Chicago, Ill. 
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Knock Hours Off 0 SAVERS) Your Payroll 


It’s easy with 


HASKINS FLEXIBLE SHAFT EQUIPMENTS 


Let us show you how to do Grinding —Polishing—Sanding—Buffing—Cutting—Scraping Jobs in half the time. 


There’s no obligation but write TODAY 














Forging MACHINES FOR Brick Manufacturing 
Die Cutting Tire Buffing Machinery Manufacturing Soda Fountain Mfg. Coffee Urn Manufacturing Metal Cornice Mfg. 
Die Sharpening Contracting Furniture Manufacturing Gear Manufacturing Galvanizing Works Leather Manufacturing 
Foundry Building Cleaning Rubber Goods Mfg. Porcelain Enameling Etchin ng Pressed_ Steel 4 
Metal Pattern Work Concrete Surfacing Mould Finishing Tool Manufacturing Sheet Metal Works Piano Manufacturing 
Casting, Grinding Tuck yoieting. Rubber Buffing Firedoor Manufacturing Dyers Governor Manufacturing 
Casting, Cleaning Automobile anufacturing Mould Cleaning Phonograph Manufacturing Sugar Manufacturin Electrot; ~ Scrubbing 
Paint Manufacturing Electric Motor Mfg Pottery Manufacturing Electric Fixtures Gypsum Manufacturing Mosaic 

Blacking Manufacturing Hardware Maneisctecine Carbon Manufacturing Casket Manufacturing Maintenance Work Button Wanufacturing 
Chocolate Manufacturing Aluminum Manufacturing Partitions Pork Pack ng Plumbing Fixture Mfg. Safe Manufacturing 
Spice Manufacturing Welding Cordage nae Propel er Mfg. Silversmithing Wire Manufacturing 
Mill Stone Dressing Preparing Welds Service Station amp Auto Painting . Monuments 
Vulcanizing Finishing Welds Grinding, Driling, Buffing i peo Cone Mfg. Stone Manufacturing Brush Manufacturing 


R. G. HASHINS COMPANY, 520 West Monroe Street, Chicago, Illinois 
















Stow Combination Tool To 


F — _— for 
Make 
Money 


Your machine-tool equipment was 
installed to make money. Are you 


CR ee Se ee ene nae interested in making it produce more 
Binghamton, New York e 9 
London Stock: 26 Charles Street, E. C. 1. money per dollar invested H 





We have organized a Tooling Service 
to help manufacturers use O. K. Tools 


More than your money’s worth to the best possible advantage. There 
are no IFS about this service—when 





Finish-boring operations can be improved and done 


more economically with Madison Boring and Cut- we make recommendations they are 
ting Bars. The Cutter floats in the bar, compensat- guaranteed. 

ing for misalignment in machines and guaranteeing ; 

a straight hole. O. K. recommendations have helped 


a number of manufacturers to make 
and save a lot of money. Let us help 
you in the same way? 


Ask for Price List and 
complete descrigtion. a is H E <O'K> TO O iF 
MADISON MANUFACTURING COMPANY alien 


SHELTON U.S. A. 
MUSKEGON MICHIGAN Ceara Ee 




















°S’ FACT! 


When we named our products “Champion” 
it was not a hope, but a fact. 


The Record Toolholder 
with Stellite Cutter 


Is a Big Money Maker 
For Sale By 


Let us show you 
G. F. RUDD — E. By St. 
Champion Tool Holders variate 
Champion Expanding Mandrels 
Champion Shop Furniture , a 
Champion Emery Wheel Dressers Flexible Steel Tubing 


Champion Lathe Dogs For carrying cutting lubricant. 

Champion C. Clamps All steel construction. Durable. 

THE WESTERN TOOL & MFG. Co. Sizes: 4-, %4-, 34- and %-inch inside diameter. 
SPRINGFIELD, OHIO, U.S. A. WHEELOCK MFG. CO., Wheelock, Vt. 
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MACHINERY’S BOOKS 


on Machine Shop and 


SHop MatHematics. Machine-shop and tool-room problems 
with numerous examples illustrating their solution and the 
application of useful rules and formulas. 


MECHANISMS AND MECHANICAL MOVEMENTS. Types of mech- 
anisms for transmitting, controlling and modifying motion in 
the design of automatic and other machinery. 


MopERN TOOLMAKING METHOps. Precision dividing and locat- 
ing methods, lapping, making forming tools, precision mea- 
surements, and general toolmaking practice. = 

PATTERNMAKING. How to build patterns and core-boxes of dif- 
ferent types, and general information on woodworking. 

MECHANICAL Drawinc. Drawing of mechanisms and machine 
details, dimensioning, reading and checking drawings, filing 
systems, and general drafting-room practice. 

Mopern Drituinc Practice. Use of various single- and mul- 
tiple-spindle machines, with their tools and fixtures. Valuable 
speed and feed data included. 


PLANING AND MILttnc. Treatise on the use of planers, shapers, 
slotters, horizontal and vertical milling machines and their 
attachments. 


Oxy-ACETYLENE WELDING. Practice in welding cast iron, 
steel, copper, brass, etc., and equipment used for both weld- 
ing and cutting. 

SHop MANAGEMENT AND SysTEMS. Organization in machine 
building plants of different sizes, and systematic methods 
essential to efficient administration. 

Iron AND STEEL. Smelting, refining, and mechanical processes 
in iron and steel industry, with chemical and physical char- 
acteristics of the materials. 


SprraL AND WorM-Gearinc. Rules and formulas for designing 
spiral and worm gearing, with general information and data. 

Spur AND Bevet GEARING. Design of spur and bevel gearing, 
with tables, rules, formulas, principles and general informa- 
tion. 


THrEAD-CuttiInc Metuops. Including application of lathes, 
taps, dies, standard and special attachments, thread-milling 
and thread-rolling. 


HEAT-TREATMENT OF STEEL. Treatise on hardening, tempering, 
annealing, and case-hardening of various kinds of steel; heat- 
treating furnaces, and hardness testing. 





Drafting Room Practice 


Toots, CHucks AND Fixtures. Design and use of numerous 
cutting tools and holding devices for turret lathes and boring 
mills. 


ELectric WELpING. Resistance and arc-welding processes, and 
apparatus used both in manufacturing and repair work. 

Gace Desicn anp GAacE Maxrinc. Development of gaging sys- 
tems, design of different types of gages and their production. 


Gaces, GaGING AND INSPECTION. Measuring machines, and 
gages for manufacturing and inspection, including inspection 
of screw threads and gears. 

Automatic Screw MAcHINEs. Construction and operation of 
single- and multiple-spindle screw machines and equipment. 

TURNING AND Bortnc. General practice in use of engine lathes, 
turret lathes, vertical and horizontal boring machines, with 
useful rules and methods. 

ADVANCED GRINDING Practice. Cylindrical surface, and in- 
ternal grinding methods, and different types of machines used 
in modern practice. 

Jic AND Fixture Desicn. Principles of jig and fixture design, 
important details, designing, data, and numerous types. 

DIEMAKING AND Dre Desicn. Dies for blanking, bending, 
forming and drawing sheet-metal parts, including die-making 
practice. 

PropuctTion Mititnc. Methods employed in the larger ma- 
chine shops for obtaining quantity production on various 
types of milling machines. 

PRINCIPLES OF INTERCHANGEABLE MANUFACTURING. Basic 
principles in successful manufacturing practice, covering de- 
sign, tolerances, drawings, gaging and inspection. 

AUTOMOBILE SHOP Practice. Machining operations on parts, 
standard and special tools used, conveyor systems, and other 
equipment for increasing plant efficiency. 

Turret LatHe Practice. Application of horizontal and ver- 
tical turret lathes to chuck and bar work, with numerous il- 
lustrations showing tooling equipments. 


ELEMENTS OF MECHANICS AND MACHINE DesIcn. Treatise on 
theoretical mechanics, the strength of materials, and the gen- 
eral procedure in machine design. 

Gear-CuTTING Processes. Methods of cutting different types 
of gears on ordinary milling machines and on regular gear- 
cutting machines. 


These books are uniform in size—6 x 9 inches, and binding—durable green cloth. They aver- 


age 300 pages per book. 
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Single volumes are $3.00 each; two volumes, $5.50; three, $7.50; four, $10.00; six, $15.00; 
ten, $25.00; twenty, $45.00—purchasable by our plan of convenient monthly payments. 








THE INDUSTRIAL PRESS, 140-148 Lafayette St., New York, N. Y. 





You may send me the following books on approval. 
your plan of convenient monthly payments. 


I will examine them in five days, and if satisfied, pay for them by 


Vive ae Tn eae eh ee oe ee ee ea eo eT Le eee Oe eee Pe ee Oe ee ee ae ee ee ee a ar ee ae ae ee ee fe ee on ee ee yee i ae ee ee ee on 


pee b O56 6 be 6 Ose bre S o18)6 Ble. eS 6 Ow 6 So C00 BINS OOM 6 O66. 46. 0.6 6 8:6 DE Oo. 86S Ble SSO ed 6.0 8 6 016 60 6.5 S86 26 ot OS Oe eS OO RSS O68 0-066 OO © oe Sw be ee eee eo 


Be RN a1 a toscd saa sig rw eae NTS GSS Swi arS WEIS OEIAIG Ryepea dels Oa,410 0 Che CGO BS 5d die eed- dine he sits Saree ST Sa re Roi ENS ae 
SET aI Te URNION 6.5 de isix56ss0 v5.9 we Rv tm eS Wiloy Wipro Os iSnd WWE 6 167 6.5 jo 6 w1ser 9 ahiaRSi ites BAL Ie NAA ade seretwilS ete RONNIE eure VAT aidia Ord elarbis eiclonerelie ° 
NINE 55 ds wislorg ed GR wa Olea af OCS Pe CRS hE 4 Te Ss Mai csce pS P GION vic sSislsee75d Sia eredalawin Meee aPelackseielevercies ciatere we eiereiavere 


Foreign orders should be accompanied by remittance in full. 8-25 
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The New 


TAYLOR: 


Series N’ 





TAYLOR 


A: 


WELD, 
4, 








HERE is no argument in 


PALALAAAZLAALAZAAAAAAAAAAAAAS 











the case of the new “N”’ 


Type TAYLOR Spot Welder. Built in 

Here is the evolution of years 3 

of concentrated thought and 

study of welding problems. Sizes for 
Here is the answer to volume Vesinws 

production at lowest possible Conal f 
cost. — © 
The new “N” Taylor is a dis- Welding 





tinctly Taylor achievement. It 








embodies many new and ex- 
clusive features, such as shell- 
type water-cooledtransformer, 
automatic switch, adjustable 
treadle, special horn-raising 
lever, one-piece base and other 
special advantages. Write for 
New “N” Type Folder, just 
off press! 











Manufactured by 





SPOT 
ELDERS 


THE TAYLOR WELDER COMPANY, Warren, Ohio 


PIONEER MANUFACTURERS OF SPOT WELDERS 


AAAZAAZAALZAAAZAABAAAAAAAAAAAAAA? 
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> ~edkernd- spor WELDING 





Twice as fast as Riveting 


And in this.case many times stronger. Welding 
hinges that cannot pull out on to heavy metal tool 
boxes is only one of the many operations on which 
Federal Welders save time and improve quality 
in this well-known plant. 


Federal Welding Machines—Standard and special 
models—do faster, better, more profitable produc- 
tion welding. Ask us to prove it! 


The 


—federad— 
MACHINE @ WELDER CO. 


WARREN, OHIO, U.S.A 


OFFICES AT 
NNR RNIN 5755.5 2c.5s Gli d:co:'a Lak 61-4116, 60 poste O OPO ae BIRT ON 8 eh ec enere Lara euemeiio’ Dana _ Avenue 
Cc leveland, NDS 6 << 00\ fade oRkOm C85 RCCK OTRO 947 Leader-News Building 
Chicago, 11 ROI ea Sr AS eRe RDA 15 coat Clinton Street 
Pittsburgh, - EAR ae RT eI PRO en. 932 Oliver Building 
a 0 a ea aan ernest eT TT 867 Ellicott Square 
Detroit, Mich rere ee eee ree er eee Fee 3-237 G eneral Motors Building 
P hiladelphia, Pa. pare .W. 8S. Green, Section ‘‘W’’ Bourse Building 
New York City, N. Bhs hs acd elena ec ae See Ge ear 17 Battery ence 
Minneapolis, Minn......... Ek. Satterlee Co., 118 Washington Ave., North 
Chattanooga, MBNW 6 cae Mills & Lupton Supply Co., 1146 Market Street 


Canadian Representati 
H. E. Hunter, Niagara Falls, Ontario. Office: 876 ‘Ellicott Square, Buffalo, N. Y. 















If you sub- 
mit blue- 
prints we 
can tell you 
what model 
is bestto use. 


Any Winfield User 
Will Tell You 


that Winfield Butt Welders pay for them- 
selves soon after they are installed in the 
simplified production, increased output and 
economical manufacturing of their product! 
They are the pioneer flash-proof types, most 
efficient for the purpose. Write! 


WINFIELD 


BUTT WELDERS 


The Winfield Electric Welding Machine Co. 


Warren, Ohio 














WILLIAMS 


‘“‘Better Threads at Lower Cost’’ 


PIPE AND BOLT 
THREADING MACHINES 


Belt or Motor Driven—Range 14" to 24” 


WILLIAMS TOOL CORPORATION, 


ERIE, PA. 

















TOOLS THAT GIVE SERVICE 


ale Tools, centers, dogs, vise hold- 
ally (iors downs, safety first belt stick, 
| | - boring bars, etc. 
Send for plet talog M-20 


The Ready Tool Company 
Iranistan Avenue BRIDGEPORT, CONN. 
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Cornine-Hakanson Die-Casting Co., Inc. 
402 East 152nd Street, New York City 
Phone Melrose, 10125 
Alloys in Aluminum, Tin, Zinc and Lead 


Quotations from blueprint or model 
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“PUMPS OF QUALITY” 


“GUSHER” PUMPS 


ee J 


The Largest Machine Tool Manufacturers 
In the Country Are Using Them Now 


aos © tenes 


ONE YEAR ON THE MARKET 


AND 


NOT A SINGLE COMPLAINT 


‘ 


e+ Qe 


WRITE, FOR CATALOG 


The RUTHMAN MACHINERY Co 


Front and Pike Streets, CINCINNATI, OHIO 














PUMPS 


A type for 
every service. 


Bulletins on 
request. 


THE GOULDS MANUFACTURING CO. 
SENECA FALLS, N. Y. 


Br hes or ag ies in all principal cities. 
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75 P. A. Spot Welder 


Speed—on Heavy Welding 


A well-known disc wheel manufacturer 
puts sixteen welds in each wheel with the 
75 P. A. Spot Welder—one weld per sec- 
ond in two pieces, each 14” thick, the welds 
being over “2” in diameter. 


This production is typical of that obtained 
by many concerns using these machines. 
We have many testimonials from users 
stating that the 75 P. A. Spot Welder car- 
ries a much greater load than rated and 
also operates at a much faster speed. 


Tell us your welding requirements—we'll 
prescribe a machine to handle them quick- 
ly, accurately and economically. 


Send for Circular No. 461 
Rai Wis 


SN 
[THOMSON } 


ele 





We have welding engineers located at the following points: 


NEW YORK, CLEVELAND, DETROIT, CHICAGO, 
ST. LOUIS SAN FRANCISCO 


They can give you good advice on welding operations. 


Thomson Electric Welding Co. 


Pioneers in the Art of Resistance Welding 


461 Pleasant Street, LYNN, MASS. 
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Monitor Automatic Control panel for refrigerating equipment in the 
230 West 36th Street building of the New York Telephone Company. 
Capacity of refrigerating equipment, four tons. Compressor motor, 7)2 
hp. , 220 volts, 900 r. p. m., direct current. This controller is also suit- 
able for use with ammonia and other types of refrigerating equipment. 


Sa” 


Automatic Control 
of Cooling-Water System 
in Telephone Exchange 

















Full automatic control of the refrigerating equipment 
for the cooling-water system of the New York Tele- 
phone Company’s building located at 230 West 36th 
Street, New York City, is obtained through the use of 
Monitor Automatic Control. 

A low-voltage relay on the Monitor Control board, 
connec.ed to a thermostat in the suction line to the 
house pump, keeps the water temperature within the 
limits of 37 to 48 deg. F., by automatically stopping and 
starting the CO2 compressor motor. 

The equipment conforms fully to the requirements of 
the National Board of Fire Underwriters, and to the 
very stringent local New York City regulations. In case 
of condenser water failure or excessive CO? pressure, 
the circuit to the compressor motor is automatically 
opened and an alarm bell caused to ring. This alarm 
bell continues to ring until the trouble is removed and 
the operating relay re-set by hand. In case of thermostat 
failure, a single-pole knife switch permits the thermo- 
stat to be cut out of the circuit. This switch may also 
be utilized where a water temperature lower than that 
for which the thermostat is set, is wanted temporarily. 

Wherever motor-driven machinery is used Monitor 
Controllers will take complete care of the manipulation 
of the motor from single push-button start and stop to 
complete automatic control. 


MonitorController Company 


500 E. Lombard St., Baltimore, Maryland 


Boston Detroit 


Buffalo ong gg ve York 
Chicago ss St. Louis 
Cleveland He “Just Button New Orleans 
Birmingham System Cincinnati 
Philadelphia er eenrars Pittsburgh 
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Overcoming / 
LOW VOLTAGE \% 


¥y to7 2 
H.P 
















Less Than 



















One of the greatest obstacles a motor has to 
overcome in service is low voltage. 


MASTER —— ra ae ee an have 
reserve power to bring up to speed and operate full ' 
load on as low as 70% of normal voltage. 


Because of this MASTER GUARANTEED 
MOTORS give satisfaction where other motors 
very often fail. 


Write today for the complete Master Story. 


The Master Electric Company 


Linden and Master Avenues 


Dayton, Ohio 


MASTER 


GUARANTEED 


MOT 








Reliance Engineers have been actively iden- 
tified with the development of motor drives 
for machine tools for 
twenty years. You are 
invited to make use of 

this experience. 


We build both A.C. and 
D.C. motors. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1056 Ivanhoe Road Cleveland, 0. 
. Branches in Principal Cities 
i 


F -A. RELIANCE 











Rollway Self-Priming Pumps 


for Production Machines 
Anything that will pass through the intake will 
pass through the pump without clogging! Sizes 
5 to 160 quarts per minute. 
Send for our descriptive folder. 


MICHIGAN MACHINE COMPANY 
953 Porter Street DETROIT, MICHIGAN 




















Acme Spot Welder 


Low in Price High in Efficiency 
All Styles and Sizes Immediate Delivery 


Acme Electric Welder Co. 
Bourse Bldg., Philadelphia, Pa. 
Los Angeles, 5615 Pacific Blvd. 
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Low Starting Current Advantages 


Because the starting current of all sizes of 
Century Automatic-start Induction Poly- 
phase Motors does not exceed 245% of full 
load current, any approved single throw 
switch may be used for starting. Skilled 
attendants, special manual controls, com- 
pensators, or other current-limiting de- 
vices are unnecessary—features which 
make this type of motor particularly desir- 
able for automatic and remote control. 


Another advantage in low starting current 
lies in the fact that the regular operating 
fuses are in most cases large enough to 
effect a start. In the few isolated cases 
where slightly heavier fuses are necessary, 
they are always small enough to give the 
motor ample overload protection. 





Century Automatic-start Induction Poly- 
phase Motors are especially desirable 
wherever a motor is called upon to develop 
a heavy starting torque with a definitely 
limited current. They are widely used for 
operating refrigerating machines, plunger 
pumps, compressors, conveyors, extract- 
ors, crushers, mixers, high-speed machin- 
ery and similar apparatus. 


Built in all standard sizes from 14 to 60 
h.p.—temperature rise not more than 40 
deg. Centigrade. 


Send for Bulletin No. 28 


Bulletin No. 28 outlines clearly the reason 
for Century Automatic-start Induction 
Polyphase Motor superiorities. Send for 
your copy. 


CENTURY ELECTRIC COMPANY 


1806 Pine St., 


St. Louis, Mo. 


29 Stock Points in the United States 
and more than 50 Outside Thereof. 











¥% to 60 H.P. 














































¥% to 60 H. P. 
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WE DO COMMERCIAL HEAT-TREATING 


including— - 


CASE-HARDENING 
HARDENING 
ANNEALING 
TEMPERING 

GUN METAL 
COLORING, ETC. 








AMERICAN METAL TREATMENT CO. *etizaseri Na. 





ROTARY CARBONIZING MACHINES 










Send us blueprints for com- 
plete heat-treating specifica- 
tions and correct recommend- 
ations. No obligation to you. 


There is a Stewart Industrial Furnace 
for any heat-treating requirement. 


CHICAGO FLEXIBLE SHAFT COMPANY 


1154 South Central Avenue, CHICAGO, ILL., U. S. A. 











SUE TEU TETAS 


INDUSTRIAL FURNACES 
All Modern Accessories 


UR BURNERS are 
simply but strongly 
constructed with no com- 
NKOIL plicated parts to soon 
wear out. They are éasy 








INSTALLATION OF 


Leading manufacturers everywhere 
use them because results are 





UVICK— ain” to operate and can be 
Q S. C. & H. Low Pressure turned down very low. 
CERTAIN— Oil Burner Made in three sizes. 

ECONOMICAL Further information concerning our burners or our 


many other products will be gladly given. 
EVERYTHING FOR HEAT TREATING 


The Strong, Carlisle & Hammond Co. 


CLEVELAND, OHIO = 





Ask for Bulletin M-12 
AMERICAN GAS FURNACE CO. 


ELIZABETH, N. J. 


MTG ECCS SOO 








TUTE UN UTA UUEAUEECEEEUEEEEEOT LEE 











UNIFORM TEMPERATURE~MAXIMUM OUTPUT~ MINIMUM FUEL COST. 


s° FURNACES 








363 GERARD AVE- Branches 
NX.NY. SURFAC E ina 
ed TE Compustion CO: Maus 
Utilization Division of the Combustion Utilities Corporation 
spnanm te 





“HEAT-EASY” 
Prevents Scaling and Distortion in Hardening 
HIGH SPEED STEEL 


It assures uniform results; is easily used; lasts well; and once 
tried is always used. To introduce, we will prepay delivery on 10 
Ib. trial bag for $2.60. Order one at once, you will not regret it. 


THE BENNETT METAL TREATING COMPANY, Elmwood, Conn. 
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with less-experienced help 





Improved working conditions 
invariably result in production 
economy. Electric heat—clean 
and easy to hold within its 
radius of usefulness—makes 
working conditions more agree- 
able. Industrial Heating 
Specialists located in every G-E 
sales office have complete infor- 
mation. 


The use of an electric furnace for heat treating results 
in an improved product. That this can be accomplished 
with inexperienced help, is not always realized, but the 
Stockbridge Machine Co., at Worcester, Mass. found 
it to be true. 


Desired results from the G-E Electric Furnace are not 
dependent upon an operator’s judgment—the Auto- 
matic Temperature Control does the thinking. And 
with Direct-Heat Units, uniformity of temperature 
throughout the furnace chamber is assured. 


With this furnace, Stockbridge did its own carburizing 
for the first time. For this work the furnace is run con- 
tinuously—3 heats a day being handled. A time switch 
starts and shuts it off, minimizing attendance. 


Mr. Beeman, General Manager, when asked his opinion 
of this furnace said, ‘‘We are more than satisfied.”’ 


GENERAL ELECTRIC 


SALES OFFICES IN ALL LARGE CITIES 


GENERAL ELECTRIC COMPANY, 


SCHENECTADY, N. Y., 











FOR LOCATION 


ABRASIVE CLOTH AND PAPER 
Carborundum Co., Niagara Falls, N. Y. 


ACCUMULATORS, HYDRAULIC 

Bethlehem Steel Co., Bethlehem, Pa. 

Chambersburg Engineering Co., Cham- 
bersburg, Pa. 

Elmes Eng. Works, Charles F., 222 
North Morgan St., Chicago. 

se & Mch. Co., Buffalo, 


Hydraulic Press Mfg. Co., Mt. Gilead, 


Ohio. 
Niles-Bement-Pond Co., 111 Broadway, 
New Pn 


Sellers & Co., Inc., Wm., Philadelphia, 

Watson-Stillman Co., 192 Fulton St., 
New York. 

AIR HOISTS 

See Hoists, Air. 

ALLOYS, TUNGSTEN, URANIUM, 
VANADIUM, MOLYBDENUM, 


ALUMINUM, ETC. 


Haynes Stellite Co., 30 E. 42nd St., 
New York. 

Ludlum Steel Co., Watervliet, N. Y. 

Vanadium Alloys" Steel Co., Latrobe, 
Pa. 


ANGLE PLATES, UNIVERSAL 
Boston Scale & Mch. Oo., Boston, 
Mass. 


ANVILS 
Yost Mfg. Co., Meadville, Pa. 


ARBOR PRESSES 
See Presses, Arbor. 


ARBORS AND MANDRELS, 
EXPANDING 
American Beeoch & Machine Co., Ann 
Cotte, Thy Go., Rochest Y. 
rane- Ons 
sm Tube & Tool Corp, . 


Meteor Tool Corp., Monavie. Pa. 


Morse * Des & Mch. Co., New 
Lae 
Nicholson, & Oo. ° 2 wt 112 Oregon 
a arre, 
Western Tool & Mig. Co., Springfield, 
Ohio. 


ARBORS AND MANDRELS, SOLID 
American Ps ga & Mch. Co., Ann 
Brown & Sharpe Mfg. Co., Providence, 

Twist Drill ©Oo., Cleveland. 
Cleveland Tap & Die Corp., Green- 


5 he ig — & Mch. Co., New 

Bedfo 

r Tool Co., Cleveland. 

National "Peis t Drill Tool Co., De- 

me. 2, & Co., W. =. 112 Oregon 
8t., wise es-Barre, 

Pratt i 4 tney Co. Hartford, Conn. 

10 
Sandat twist Drill Co., Athol, Mass. 


BABBITT 


Philadelphia, Pa. 
Alex 1S Og., Charis H. 120-B’ No. 
inton St. 


—_,* sistedies” ‘Company, Read- 

tM, 

Ho etal Co., St. Louis, Mo. 

Hoyt Metal < Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


BALANCING EQUIPMENT 





Anderson Bros. Mfg. C©o., Rockford, 
Illinois. 

Gisholt Machine Ca. 1800 E. Wash- 
ington Ave., Madison, Wis. 


Norton ©o., Worcester, Mass 
Rockford Tool Co., Rockford, Ti. 


BALLS, BRASS, STEEL, ETC. 
Abbott Ball Co., Elmwood, Hartford, 


Conn. 
——- Ball Bea Beatie $ Co., 88 Elizabeth 
Gwilliam Co., ex, - . ame a 


BARS, BORING 
See Boring Bars. 


BARS, PHOSPHOR BRONZE 
Beating Brass & Bronze Co., Toledo, 
Oo. 


BEARINGS, BABBITT 
Bunting Brass & Bronze Co., Toledo, 


oO. 

—, Die-Casting Corp., Syracuse, 

General| Die-Casting Company, Read- 
ng, Pa 

Hoyt ‘Metal Co., St. Louis, Mo. 

Link-Belt Company, Chicag: 

~~ ** & Mch- Ra: 54 N. 

*Piiladsiphis: 


Word's "os Co., t “9 Chambers- 
burg, Pa. 


MACHINERY’S PRODUCT INDEX 


OF ADVERTISEMENTS OF MANUFACTURERS LISTED IN THIS INDEX 


SEE ALPHABETICAL INDEX, PAGES 283-284 


BEARINGS, BALL 

Auburn Ball Bearing Co., 33 Elizabeth 
St., ester, N. Y. 

Ball & Roller Bearing Co., Danbury, 


mn. 
Bantam Ball Bearing Co., Bantam, Ct. 
—- Co. of America, Lancaster, 


a. 

Boston Gear Wks. Sales Co., Norfolk 
Downs, Quincy, Mass. 

——— S., 63 E. Harrison St., 


0. 

Ex- ene Tool . Mfg. Co., Detroit. 

Fafnir 5 Dose ew Britain, Conn. 
ngs J a bo |=, 


Federal "Pough- 
keepsie, N. Y. 
Gwilliam Co., Brooklyn, N.Y. 
Corp., Jamestown, 


— -Rockwell 


x, 
New Departure Mfg. Co., Bristol, Conn. 
Norma-Hoffmann Bearings Corp., Stam- 


ford, Conn. 
Schatz’ Mfg. Co., Poughkeepsie, N. Y. 
Strom Ball Dos. — Co., 4563 
Palmer St., 
Torrington Co. ‘ Becciaston, Conn. 


BEARINGS, pnonen. AND 
SPECIAL ALLOYS 
diez —_ Co., Philadelphi 
—— < Co., Charles o 13- B North 
nton_St., Chicag 

—— Brass & ‘Bronse Co., Toledo, 
Ho: yt Metal Co., St. Louis, Mo. 

Metal Sales Co., Jersey Gity, N. J. 


BEARINGS, LINESHAFT 


Adamson Mch. Co., Akron 
—— Roller Bearing Co. ba 


J. 
= Nd Co. of America, New- 


Royersord 5 Mch. Co., 54 N. 
Sth St., Philadelphia. 

Wood’s Sons Co., T. B., Chambers- 

burg, Pa. 


0. 
Newark, 


BEARINGS, OILLESS 


Arguto QOilless Bearings Co., 145 Berk- 
ley St., Wayne Junct’n, Philadelphia. 


BEARINGS, ROLLER 
Ball od Roller Bearing Co., Danbury, 


Con 
Bantam, Ball Bearing Co., Bantam, Ct. 
Bond, Charles Co., Philadelphia. 
Breakstone, 8, 63 E. Harrison St., 
Chicago. 
Gwilliam Co., Brooklyn, N. 
Hyatt Roller Bearing Co., 


N. J. 

Norma-Hoffmann Bearings Corp., Stam- 
ford, Conn. 

— Bearing Co. of America, New- 


Royersford F Fadry. & Mch. Co., 54 N. 
5th St., Piiladsiphic 

Timken Roll 
Ohio. 


weed: 


oller Bearing Co., Canton, 


BEARINGS, SELF-OILING 


Link-Belt Company, soieee. 
Wood’s Sons OCo., B., Chambers- 
burg, Pa. 


BEARINGS, TAPERED ROLLER 
Timken Roller Bearing Co., Canton, O. 


BEARINGS, THRUST 


Auburn Ball Bearing Co., 33 Eliza- 
beth St., Rochester, N. Y. 

antam Ball Bearing Co., Bantam, Ct. 

Bearings Co. of America, Lancaster, 


Pp 
Breakstone, 8., 68 E. Harrison &., 
Chicago. 
General Electric Co., Schenectady, 


N.Y. 
Gwilliam Co., Brook am. ¥ pF 
Norma-Hoffmann Bearings Corp., Stam- 
Timken Roller Bearing Co., Canton, O. 


BELT CEMENT 
Chicago Belting Co., 127 N. Green 


cago, 
Chicago Rawhide Mfg. Co., 1809 Els- 
ton Ave., Chicago. 
Selieren Co., Chas. A., 73 Ferry 8t., 
New York. 


BELT CLAMPS 


— & Pettis Mfa Co., New 
Haven, Conn 


Wood’s Sone Co, T. B., 
burg, Pa. 


BELT DRESSING 
Atkins & Co., Inc., E. ©., Indianapolis, 


nd. 
Cee Belting _” 127 N. Green 
Chicago, 
cabahe Taabide | ate Co., 1809 Els- 
ton Ave., Chicag 
Dixon Crucible =. 
Ci J. 


ity, N. 
Schieren Oe. Chas. A., 
New ork. 


Chambers- 





Joseph, Jersey 
73 Ferry S8t., 


BELT FASTENERS, LEATHER 
Chicago - are Co., 127 N. Green 


tes 
Chicago Rawhide Mfg. Co., 


1309 Els- 
ton ahs Chicago. 
Schieren Co on A., 73 Ferry St., 
New York 


BELT FASTENERS, METAL 


Bristol Co., Waterbury, Conn. 

Chicago Belting Co.,'127 N. Green 
St., Chicago, Il. 

— Tweed & Co., 109 Duane St., 


k. 
Schieren —_ Chas. A., 73 Ferry St., 
New York. 


BELTING, LEATHER 

Chicago pane Co., 127 N. Green 
St., Chicago, TL 

Chicago Rawhide Mfg. Co., 1809 Els- 
ton Ave., Chicago. 


Schieren Co., Chas. A., 73 Ferry St., 
New York. 


BELTING, ROUND LEATHER 

arg a 127 N. Green 

Chicago Rawhide Mfg. Co., 1309 Els- 
ton Ave., icago. 

sy oe» Chas. a. 73 Ferry St., 

Western Rawhide & Belting Co., Mil- 
waukee, is. 


BELT LACING 

Chicago Belting Co., 127 N. Green 
St., Chicago, 

Chicago — Mfg. Co., 1309 Els- 


ton Ave., 


cago. 
Schieren_Co., Chas. A., 73 Ferry St., 
New 


ork. 
Western Rawhide & Belting Co., Mil- 
waukee, Wis. 


BELT SHIFTERS 








Haskins Company, R. G., 520 W. 
Monroe St., Chicago, | Til. 

Kremer-Cummins Mch. Co., Cleveland. 
Blond, R. K., Machine Tool Co., 

R say To aI Co. Bale rt, Co 

eady Too east mn. 

Wood's Sons Go., Chambers- 
burg, Pa. 

BENCH LEQ@S 


Angle Steel Stool Oo., Plainwell, Mich. 
—, & Sharpe Mfg. Co., Providence, 


Standard Pressed Steel Co., Jenkin- 
town, Pa, 
BENDING apeennes, 
ANGLE 
Buffalo lg “af Buffalo, N. Y. 
Wickes Bros., Saginaw, Mich. 


BENDING ee. 
HYDRAUL 


Bethlehem nd Co., Bethlehem, Pa. 


"sy Co., 111 Broad- 
way, New 
Watson- Stillman. . 3 192 Fulton &t., 


New York. 
Williams, °White & Co., Moline, M1. 


BENDING MACHINES, PIPE 


Buffalo Forge Co. = oN. 2. 

ey 111 Broad- 
way, New Yor! 

Pedrick Tool 7% Machine Co., 8639 


N. Lawrence St., Philedeiptle, 
Sellers & Co., Inc, Wm., adel; 
od Philedelphia, 


Watson-Stillman Co., 192 Fulton St. t.» 
New York. 


BLOCKS, CHAIN 
See Hoists, etc. 


BLOWERS 
—— Gas Furnace Co., 


Buffalo Forse Buffal 
Canedy-Otto Mfg. ‘Co., Giese Heights, 


Ml. 
Chicago Flexible Shaft Co., 1154 8. 
ntral Ave., icago. 
General Electric .Co., Schenectady, 
Ingersoll-Rand Co., 11 Broadway, New 


Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


Elizabeth, 


BLOWERS, POSITIVE PRESSURE 
American Gas Furnace Co., Elizabeth, 


1154 8. 
cago. 
60-62 Lispenard St., 


Chicago Flexible Shaft Co., 
Central Ave., Chi 

Leiman Bros., 
New Yo: 





BLUEPRINT DRYING MACHINES 
Dietagen Co., Baome. 166 W. Mon 


eit ES 
e 
Fesliee k Esser a, toboken. bate 





BLUEPRINT FILING CABINETS 
See Cabinets, Filing. 


BLUEPRINT MACHINES 
Dietagen Co., Eu . 

Toe Bt, Ota en 166 W. Mon. 
Keuffel & Esser Co, Hoboken, ee 
arag chin: 0., ester, N. 
Wickes Bros., Saginaw, Mich. sais 


BLUEPRINT PAPER 


Dietagen Co., Eugene, 166 W. Mon- 
roe St, Chicago. 

Keuffel & Esser Co., Hoboken, N. J. 

Paragon Machine Co., Rochester, N. Y. 


BLUEPRINTING 


Dietzgen Co., Eugene, 
Toe St., Chicago. 


166 W. Mon- 
BOILER TUBES 


National :? Co., Pittsburgh, Pa. 
Ryerson & Son, Joseph T., 2558 W 
16th St., Chicago. 


BOLT AND NUT MACHINERY 
Acme Machinery Co., pant. 
Ajax me Co... Clevela: 

a Engi ing ow Willoughby, 
Landis Machine Co., Inc., Waynesboro, 


a. 
National Acme Co., Cleveland, O. 





BOLTS AND NUTS 


National Machinery Co., Tiffin, O. 

National Acme Co., Cleveland, O. 

Ryerson & Son, Joseph 1» 2558 W 
16th St., Chicago. 


BOOKS, TECHNICAL 


Industrial Press, 145 Lafayette St., 
New York. 


BOOSTERS 
— Gas Furnace Oo., Elizabeth, 


Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


BORING AND DRILLING 
MACHINES, VERTICAL 

Baker Bros., Inc., Toledo, O. 

Barnes Drili Co., 814 Chestnut St., 
Rockford 





Bullard Machine Tool Co., Bridge 
Cochrane-Bly Co., N. 
Colburn M Tool Co., ae 
Consolidated nilgehine’ Tool Oorp., 


Co., 
Gisholt Machine Co., i tw Wash- 
Ingersoll iting Mch. ‘Co., Rockford, 


Moline Tool Co., Moline, IL 
Niles-Bement-Pond Co, 111 Broad- 


way, New York. 
Sellers & Co., Inc., Wm., Philadelphia. 


SNERTIOAL TURNING MILLS, 


Betts Machine Rochester 
Bullard Machine aaa Co., Ro 


nn. 

Cincinnati Planer Co., Gotenet. 
Colburn Mch. Tool Co., Rocheste 
Consolidat _ Machine’ Tool Corp. 


Gisholt 3 E. Wash 
po hy Ave., weiter is. 
Niles-Bement-Pond Co., 111  Broad- 


way, N. Y. 
Ryerson & Son, Joseph T., 2558 W. 
16th Chicago. 

Sellers & Co., Inc., Wm., Philadelphis 





BORING BARS 

American Hollow Boring Co., 

ee Bros. Tool o.,’ 
Fran ve., Chica, 

Bullard Machine Tool ‘on. Bridgeport. 


Con 
Gisholt” Machine Co., 1800 E. Wash 
on_ Ave, Madison, Wis. 
» Ine. ‘Springfield, V*. 


Pedrick Tool & iy eae Co., 3639 N 
Lawrence _ a. 
Production Engineeri Corp., Cane- 


Realy “inci Co., pening Con: 

Ryerso an &. Son; Joseph T., 3558 Ww 
Undervosd On“ ff: B,. Philadelpbie. 
Williams, J. H., & Co., Buffalo, N. ¥- 


Bele. Ps. 
No. 
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HENDEY 


Hendey Tools are purposed 
to be good tools. 


The accumulation of 
over 52 years of constant 
effort to make the very best, 
finds expression in the 
Hendey output in Design, 
Materials, Workmanship 
and Accuracy. 


THE HENDEY MACHINE COMPANY, Torrington, Conn. 


Singer Bldg., New York City Commerce Bldg., Rochester, N. Y. 





16” Cone Head Lathe 


565 Washington Blvd., Chicago, Ill. 


AGENTS FOR THE HENDEY MACHINE COMPANY: Walraven Co., Mchry Oo., Philadelphia, Pa.; Laughlin-Barney Machinery Oo., Pitte 
Atlanta, Ga.; Louis G. Henes, San Francisco, Cal.; Los Angeles, Cal; burgh, Pa.; Portland Machinery Co., Portland, Ore; A. R. Williams 
W. 


M. Pattison Supply Co., Cleveland, Ohio; Detroit, Mich; E. D. Mchy. Oo., Ltd., Toronto, Ont; Manitoba, St. John, N. B.:; Van- 
Morton & Oo., Louisville, *Ky.; F. B. Gatterlee Oo., Minneapolis, couver, B. C.; Winnipeg, Williams & Wilson, Ltd., Montreal, Quebec. 
Minn. ; Woodward, Wight & Co., Ltd., New Orleans, La; The Stoer 


























A New Air Operated Automatic Chuck 
and Wire Feed 













We are now furnishing an Air Operated 
Automatic Chuck and Wire Feed Attach- 
ment to fit any of our standard machines. 
Pressure on collet and length of feed easily 
regulated to suit the job. 


Ask for complete details of this new mechanism 


Patent Applied For. 


BARDONS & OLIVER *“2.0%iiS.2""" 
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scene. DRILLING AND MILLING 
MACHINES, HORIZONTAL 


Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, IL 
Bethlehem, so 


Bethlehem Steel Co., 
Rochester, N. 
Consolidated Mch. 


Tool Corp. of 
America, Rochester, N. Y. 
Giddings & — Mch. Tool Co., Fond 


du Lac 

Gisholt Guna Co., 1300 E. Wash- 
ington Ave., adi 

Hoefer Mfg. Go., Freeport, Ill. 

——= Milling Mch. Co., Rockford, 

-.% Tool Co., Waynesboro, Pa. 

Lucas Mch. Tool Co., Cleveland. 


Betts Machine Co., 


Newton ee. _— Works, Inc., 
Rochester, N. 

Niles-Bemont-Pond “Co., 111 Broad- 
way, New Yor! 

Pedrick Tool & Mch. Co... 3639 No. 


Lawrence St., Philadelphia. 
a 9 Drilling Machine Co., Rock- 
or 
Sellers & "Go., Inc., Wm., Philadelphia. 
Summer & Adams Co., Cleveland. 
Universal Boring Mch: Co., Hudson, 
Mass. 
Wetzel, Karl, 


Gera-R., Germany. 


BORING HEADS, OFFSET 

Gairing Tool Co., Inc., Detroit. 

Porter-Cable Machine Co., Syracuse, 
i: a 2 


Production Engineering Corp., 
stota, N. Y. 


Cana- 


BORING TOOLS 

American Hollow Boring Co., Erie, Pa. 

Armstrong Bros. Tool Co., 313 North 
Francisco Ave., Ohicago. 

Gairing Tool Co., Inc, Detroit. 

Lovejoy Tool Co., Inc, Sy tingfeld, 


Vt. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

O. K. Tool Co., Inc., Shelton, =. 

Ready Tool Co., Bri idgeport, 


Taft-Peirce Mfg. Co., Woonsodbet, R. I. 
Mt Tool Mfg. Co., Spring- 
e 


io. 
Williams, J. H., & Co., Buffalo, N. Y. 


BOXES, CARBONIZING 


Driver-Harris Co., Harrison, N. J. 
Farrell-Cheek Steel Fdry. Co., San- 
dusky, 


BRAKES, PRESS AND BENDING 


fastens Shaper Co., Cincinnati. 
Loy & eh Birmingham Iron 
Foundry, Derby, Conn. 

Stoll Co.. ine., D. H., Buffalo, N. Y. 


BRASS AND COPPER RODS, 
SHEETS, TUBES 


Bridgeport Brass Co., Bridgeport, Conn. 


BRAZING EQUIPMENT 
Amerian Gas Furnace Co., Elizabeth, 


Chicago Flexible Shaft Co., 1154 8. 
Central Ave., Chicago. 


BROACHES 

American Broach & Machine Co., Ann 
Arbor, Mich. 

— Go., J. Ns 

Lapointe Mch. Tool Co., Hudson, Mass. 

Oilgear Co., Milwaukee, Wis. 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 


New London, 


BROACH GRINDING MACHINES 
Lapointe Co., J. N., New London, Ct. 


BROACHING MACHINES 

American egg & Machine Co., Ann 
Arbor, Mi 

Lapointe Co., J. N., New London, Ct. 

—— Machine Tool Co., Hudson, 


Mas 
Co., Milwaukee, Wis. 
Oileear & & Tool Co., Toledo. 
V & O Press Oo., Hudson, N. Y. 


BROACHING PRESS, HAND 


American Broach & Machine Co., Ann 
Arbor, Mich. 


BRONZE 


Ajax Metal Co., Philadelphia. 


ae Brass & Bronze Co., Toledo, 
Ohi 


BRONZE WIRE, RODS AND 
SHEETS 


Bridgeport Brass Co., Bridgeport, Conn. 


BUFFERS iia 

Brid rt Safety Eme ee 0.5 
"ine. 1283 W. Broad St., Bridge- 
port, Conn. 

Builders Iron Foundry, Providence, 
R.. 1. 

Chicago Flexible Bhatt Co., 1154 8. 





Central Ave., 


——— Electrical T “Tool Co., Cin- 

Gardner, lot ent 414 E. Gardner 
St. eloit 

Marschke M i Mfg. Co., Indianapolis, Ind. 


Neil & 5 Electric Tool Co., Cin- 
ston Mts. Co., Binghamton, N. Y. 


BUFFING MACHINES, AUTOMATIC 
—— Buffing Mch. Co., Buffalo, 


aN. 


BULLDOZERS 

Ajax Mfg. Co., Cleveland. 

Bliss Co., E. W. seers, N.Y. 
National Machinery Co., Tiffin, O 


meen —_, a se 3558 W. 
Watson- Stillman "So... 192 Fulton St., 


New York. 
Williams, White & Co., Moline, Il. 


BURNERS, GAS AND OIL 


Chicago Flexible a. gaia 1154 8. 
Central Ave., Chica 
Surface Combustion a. 363 Gerard 


Ave., New York. 

BURNISHING MACHINERY 

Abbott Ball Co., Elmwood, Hartford, 
Conn. 

Baird Machine Co., omg es Conn. 

Globe Mch. & Stamping Co., 1225 W. 
76th St., Cleveland, O. 

BURRING MACHINES, FORGING 

Ajax Mfg. Co., Cleveland, O. 


BUSHINGS, BRASS, BRONZE, ETC. 


— Brass Co., Bridgeport, 
onn. 
Brown Engineering Co., 133 No. 3rd 


St., Reading, Pa. 
Bunting Brass & Bronze Co., Toledo, 


oO 
Wilmington Fibre Specialty Co., Wil- 
mington, Del. 


BUSHINGS, HARDENED 
Danly Machine Specialties, Inc., 4907 
Lincoln Ave., Chicago. 


BUSHINGS, JIG 
Ex-Cell-O Tool & Mfg. Co., Detroit, 
CABINETS, FILING 


Dietzgen Co., Eugene, 166 W. Monroe 
St., Chicago. * 

Keuffel & Esser Co., Hoboken, N. J. 

Paragon Machine Co., Rochester, N. Y. 


CABINETS, TOOL 

Angle Steel Stool Co., Plainwell, afi. 

Armstrong Bros. Tool — 313 North 
Francisco Ave., icag 

Gerstner & Sons, H., on. 0 


Morse Twist Drill & Mch. Co. New 
Bedford, Mass. 

CALIPER GAGES 

Williams, J. H., & Co., Buffalo, N, Y. 

CALIPERS 


nes Sharpe Mfg. Co., Providence, 
ae 

Starrett Co., L. S., Athol, Mass. 
CAMS 


Rowbottom Mch. Co., Waterbury, Ct. 


CASE-HARDENING 
as a Gas Furnace Co., Elizabeth, 


Meisel Press Mfg. Co., 948 Dorches- 
ter Ave., Boston 25, Mass. 
Pittsburgh Gear ch. Co,, 2700 


Smallman ft. Pittsburgh. 
Wiliams, J. H., & Co., Buffalo, N. Y. 


CASE-HARDENING FURNACES 


See Furnaces, Case-hardening. 
CASTINGS, BRASS, BRONZE AND 
ALUMINUM 


Ajax Metal Co., Philadelphia. 
Bunting Brass & Bronze Co., Toledo. 
CASTINGS, DIE OR DIE MOLDED 


Alemite Die-Casting Mfg. Co., 2640- 
54 Belmont Ave., Chicago. 


— Die-Casting Corp., Syracuse, 
General Die-Casting Company, Read- 
ing, Pa 


Hoyt Metal Co., St. Louis, Mo. 
Latrobe & Die & Casting Co., Latrobe, 


Pa. 
McGill Metal Le Valparaiso, Ind 


National Lead Co., 111 Broadway, 
New York. 

Republic Die Casting Co., Inc., 128E 
Mott St., New York. 

—" Die-Casting Co., Inc., Brook- 


Pa Die-Casting Co., Cleveland. 


Twin City Die Casting Co., Minne- 
apolis, Minn. 
Veeder Mfg. Co., 39 Sargeant St., 


Hartford, Conn. 

CASTINGS, DIE OR DIE MOLDED 
ALUMINUM 

Alemite Die-Casting & Mfg. Co., 2640- 
54 Belmont Ave., Chicago. 

hs a Die-Casting Corp., Syracuse, 
2 


General Die-Casting Company, Read- 
ing, Pa. 

National Lead Co., 111 Broadway, 
New York. 


Phoenix Die Casting Corp., Buffalo. 

Republic Die Casting Co., Inc., 128E 
Mott St., New York. 

—, J Casting Co., Inc., Brook- 
yn, 

Superior Die-Casting Co., Cleveland. 

Twin City Die Casting Co., Minne- 
apolis, Minn. 


CASTINGS, GRAY IRON 
Brown & Sharpe Mfg. Co., Providence, 
Chambersburg Engineering Co., Cham- 


bersburg, Pa. 
Reed-Prentice ., Worcester, Mass 


Sweet & Doyle Fdry. & Mch. Co., 
Troy, Grom “tsiend. Nas 
Toledo Mch. & Tool Co., Toledo, O. 


CASTINGS, MALLEABLE 
Link-Belt Company, Chicago. 


CASTINGS, NICHROME 
Driver-Harris Co., Harrison, N. J. 


CASTINGS, STEEL 

Falk Corp., Milwaukee, Wis. 
— Steel Foundry Co., San- 
usky, 


CEMENT, DISC GRINDING WHEEL 


Badger Tool Co., Beloit, Wis. 

Besly & Co., Corea H., 120-B N. 
Clinton St., 

Gardner Machine = 414 KE. Gard- 
ner St., Beloit, Wis. 

Walls Sales Corp., 96 Warren St. 
New York. 

CENTERING MACHINES 

Consolidated Machine Tool Corp., 
Roch = a 

Hanson-Whitney Machine Co., Hart- 
ford, Conn. 

Hendey Mch. Co., Torrington, Conn. 

Newton Machine Tool Works, Inc., 
Rochester, N. 

Niles-Bement-Pond Co., 111 Broad- 
way, New York. 

Pratt & Whitney Co., Hartford, Conn. 

Whiton Mach, Co, D. E., New Lon- 
don, Conn. 

CENTERS, LATHE 

Haynes Stellite Co., 30 E. 42nd St., 
New York. 

CENTERS, PLANER AND MILLER 

Cincinnati Planer Co., Cincinnati 

Morse Twist Drill & Mch. Co., New 

ford, Mass. 

CHAIN BLOCKS 

See Hoists, Chain, etc. 

CHAINS, POWER TRANSMISSION 


——— Chain & Mfg. Co., Worcester, 


ass, 

Boston Gear Wks. — Co., Norfolk, 
Downs, Quincy, } 

Diamond Chain & Mfg. Co., Indianap- 
olis, Ind. 

Link-Belt Company, Chicago. 

Morse Chain Co., Ithaca, N. Y. 

Ramsey Chain Co., Ine., Albany, N. Y. 

Whitney Mfg. Co., Hartford, Conn. 


CHECKS, TIME, TOOL AND PAY 


Noble & Westbrook Mfg. Co., Hart- 
ford, Conn. 
Schwerdte Stamp Co., Bridgeport, Ct. 


one BLANKS, PNEUMATIC 
HAMMER 


Chicago gg 2 ae Co, 6 E. 
44th St., New 
Hunter Saw & Mech. bo.. Pittsburgh. 


Ingersoll-Rand Co., 11 Broadway, New 
York. 


CHISELS, PNEUMATIC HAMMER 


—- ‘eg oy Tool Co, 6 E. 
ew 
5. oe Co., it Broadway, New 
York, 


CHUCKING MACHINES, 
AUTOMATIC 


Baird Machine Co., Bridgeport, Conn. 
—— Machine Tool Co., Bridgeport, 


Con: 

Gisholt. * Machine Co., 1300 E. Wash- 
ington Ave., Madison, Wis. 
Goss & DeLeeuw Machine Co., 

Britain, Conn. 
Jones & 


New 

Lamson Mch. Co., Spring- 

e 

Potter & Johnston Machine Co., Paw- 
tucket, R. I. 


CHUCKING MACHINES, 
SEMI-AUTOMATIC 


Bardons & Oliver, Cleveland 
Brown & Sharpe Mfg. Co., Providence, 


Bullard Machine Tool Co., Bridgeport, 

nn. 

Gisholt Machine Co., 1300 E,. Wash- 
ington Ave., Madison, Wis. 

Jones & Lamson Machine Co., Spring- 


eld, 
National Acme Co., Cleveland, O. 


CHUCKS, AIR OPERATED 


Frooties Chuck & Tool Co., Buffalo, 
Logansport Machine Co., 529 Market 
t., Logansport, Ind. 


CHUCKS, COLLET OR SPLIT 

Ames Co., B. C., Waltham, Mass. 

Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston. 

Stark Fe Co., Waltham, Mass. 

Wade Tool Co., Waltham, Mass. 

Whitney Mfg. Co., Hartford, Conn. 


CHUCKS, DRILL 

Boker, ae 4 Og 103 Duane 

Cleveland Twist Brill Co., are. 

Consolidated _ Machine Corp., 
Rochester, N. Y. 

Cushman Chuck Co., Hartford, Conn. 
astern Tube & Tool Co.,  Inc., 
Brooklyn » A 

Jocebe Mie. Bp. Hartford Conn. 
McCrosky Tool Corp., Meadville, Pa. 

Modern Tool Co., Erie, Pa. 


Inc., 


Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

a Twist Drill & Tool Co., De 
roi ic 

Production Engineering Corp., Cana 

Seuliysfoned Co., 13th and Robey Sts., 

icago 

Shiener'l Chuck Co., New Britain, Conn. 

Standard Tool Co., Cleveland. 

Union Mfg. Co., New Britain, Conn. 

“— Bros. Tool Works, Wilmerding 


Westcott Chuck Co., Oneida, N. Y. 

Whitney Mfg. Co., Hartford, Conn. 

Whiton Machine Co., D. E. New Lon 
don, Conn. 


CHUCKS, ECCENTRIC BORING 


Production Engineering Corp., Cana 
stota, N. Y. 


CHUCKS, FULL FLOATING 

Errington Mechanical Laboratory, 
Broadway and John St., New York. 

ve Bros. Tool Works, Wilmerding, 
a. 


CHUCKS, GEAR 

Garrison Gear Grinder Co., Dayton, O. 

Garrison Machine Works, Dayton, O. 

CHUCKS, LATHE, ETC. 

Bullard Machine Tool Co., Bridgeport, 
onn, 

Cushman Chuck Co., Hartford, Conn. 

Foster Machine Co., Elkhart rt, Ind. 


Gisholt Machine Co., 1300 E. Wash- 
ington Ave., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn, 

McCrosky Tool Corp., Meadville, Pa. 

Rivett Lathe & Grinder Corp., Brigh- 
ton District, Boston. 

Ryerson & Son, — T., 2558 W. 
16th St., Chicag 
Skinner Chuck on "New Britain, Conn. 
Thomas Elevator Co., 24 So. Hoyne 

Ave., Chicago 
Union Mfg. o. New Britain, Conn. 
Westcott Chuck Co., Oneida, N. Y. 
Whiton Mch. Co., D. E., New Lon- 
don, Conn. 


CHUCKS, MAGNETIC 

Heald Mch. Co., 16 
Worcester, Mass 

Taft-Peirce Mfg. Co., 

Walker Company, Inc. 
ter. Mass, 


New Bond St., 


helen om) B..1 
S., Worces- 


CHUCKS, PLANER 


Cincinnati Planer Co., Cincinnati, O. 


shman Chuck Co., "Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 


Skinner Chuck Co., 


t New Britain, Conn. 
Union Mfg. Co., 


New Britain, Conn. 


CHUCKS, QUICK CHANGE AND 
SAFETY 


Errington Mechanical Laboratory, 
Broadway and John St., New York. 
Geometric Tool Co., New Haven, Ct. 
McCrosky Tool Corp., Meadville, Pa. 
National Tool Co., Cleveland, 
Whitney Mfg. Co., Hartford, Conn. 


CHUCKS, RING WHEEL 


Gardner Mch. Co., 414 E. Garden 
St., Beloit, Wis. 


CHUCKS, TAPPING 
Barber-Colman Co., Rockford, I. 
Errington Mechanical Laboratory, 


Broadway and John St., New York. 
McCrosky Tool Corp., Meadville, Pa. 
Procunier, = L., 18 South Clinton 

13th and Rob 

Sts., Chicago. : ane 
Watts’ Bros. Tool Works, 


Pa. 
Whitney Mfg. Co., 


t., Chicag 
Seull-Jonse Co., 
Wilmerding, 
Hartford, Conn. 


CHUCKS, VACUUM 


Chicago Pneumatic Tool Co., 6 E 
44th St., New Yrok. 

CIRCUIT BREAKERS 

General Electric Co., Schenectady, 


Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 

CLAMPS 

Armstrong Bros. Tool Bn 813 No. 
rancisco Ave., Chic: 

Besly & Co., i. x °* 120-B No 


Clinton St., Chica; 
Brown, & Sharpe Mig. "C0. » Providence, 


Danly Machine 


“Ghicngo. Inc., 4907 
Lincoln i 


Starrett Co., L. e Athol, Mass. 
Western Tool sy *Mfg. ‘Co, Spring- 


field, Ohio. 
Williams, J. H., & Co., Buffalo, N. ¥Y. 


CLEANSERS, CHEMICAL, FOR 
WASTE AND METAL 


Oakley Chemical Co., 26 Thames St.. 
York. 


2 


CLEANING COMPOUND 
See Compound, Cleaning. 
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Always, in the history of 
manufacturing, has “‘quan- 
tity production’ meant 
lower cost of finished prod- 
uct. Aside from advan- 
tages of instant replace- 
ment, of uniform high qual- 
ity, XLO Bushings will re- 
duce drilling expense— 
lowering your ‘“‘cost per 


hole.” 


UST a short time ago, jig bushings were a 
sadly neglected part of production drilling 
equipment. Requirements were almost en- 
tirely filled in a make-shift sort of way by bush- 
ings made at the last minute in the user’s own 
plant. This took time—and cost money. 


Now, however, quantity production of jig 
bushings has been so highly specialized by the 
Ex-Cell-O Company that jig bushings far su- 
perior in quality and accuracy are available at 


We will exhibit at National Steel Exposition, Cleveland, O., Sept. 14-18 
















Now You Can Buy 
From Stock 


Just As You Do 
Twist Drills and 


Reamers ! 





“Five Types of XLO Bushings 





1. Head bushing, press fit type. 3.Slip bushing, for use with liner. 
2. Headless bushing, press fit type.4. Liner bushing. 
5. Plain bushing for use with liner. 

















a fraction of the cost of the “home-made’”’ 
product! That’s a broad statement, perhaps— 
but put it to the test! 


Let us send you a set of XLO Data Sheets for 
your files. They give 2534 standard sizes, 
with prices. You know the advantages of 


standardizing—you ll see the economy of 
specifying XLO! 








High Speed 
Grinding Spindles 












Jig Bushings 








DETROIT, MICHIGAN 
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CLUTCHES, FRICTION, ETC. 
Brown Co., A. & F., 79 Barclay St., 
New York. 


133 No. 3rd 


Conway Clutch’ Co. i oO. 
a Mch. 0% ss pe. 
opel Fars. & Co., Buffalo, 


Hilliard Clutch & Mch. Co., Elmira, 


Johnson Machine Co., Carlyle, 

ches 

Jones 4 Roundry & Machine Co., W. A., 
44 osevelt Rd. % 


» Chicago. 
—— Company, Chicago. 
Moore White Co., 2707-2787 No. 
15th gh Philadelphia. 
on Machine Oo., Greenfield, 


Twin Disc Clutch Oo., patna, Wis. 
Williams . & Meh. Akron, O. 

Wood’s Sons “Co. 2 — Chambers- 
burg, Pa. 


COLLARS, SAFETY 


—_ Bnsinesring Co., 








Bond, Charles, Oo... Philadelphia, 
até’ 

Tne. 4288 W. oe IP tes 8 

Broun’ Go &. & F., 79 Barclay 8t., 


New Yor 
Link-Belt Company, Chicago. 
Roversford Fdry. & Mch- Co., 54 N. 
» Philadelphia. 


Standard Pressed Steel Co., Jenkin- 
town, Pa. 

Wood’s Sons Co., T. B., Chambers- 
burg, Pa. 

COLLARS, SPACING, ETC. 

Detroit Stamping Co., Detroit, Mich. 


Scully-Jones , 18th and Robey Sts., 


Chicago. 


COLLETS rN 
Twist Drill Co., levelan 

seer nok Tool Co., we Haven, Conn, 

Sa a 

Union Twist Drill Co., wo Mass. 








COLLETS, SPRING 
Ames Co., B. C., Waltham, Mass. 
— Lathe & Grinder Corp., Brigh- 


Boston. 
whitney Mfg. Oo., Hartford, Conn. 
Stark Tool Co., Waltham, Mass. 


COMMUTATORS 
ts Electric Co., Schenectady, 


x 
Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


COMPARATOR, SCREW THREAD 
Basch, & Lomb Optical Co., Rochester, 
Ferner 7. R. Y., Washin 


Jones Lamson’ Mch. 
field, "wie 


on, 
0., 


spring: 


COMPOUND, CLEANING 

Oakley Chemical Co., 26 Thames S8t., 
New York. 

ee, CUTTING, GRINDING, 

Oakley Chemical Co., 26 Thames S8t., 
New York. 

Pep Mfg. Co., Inc., 33 W. 42nd &t., 
New Yor 

un Oil Company, Philadelphia. 


COMPRESSORS, AIR AND GAS 


Chicago Pneumatic Tool Co., 6 E. 
44th 8t., New York. 
Electric Co., Schenectady, 


Ingersoli-Rand Co., 11 Broadway, New 
York. 


CONDUITS 
Eastern Tube & Tool Co., Inc., Brook- 
lyn, x. 


CONNECTORS, FRANKEL, 
SOLD Ess 

oun Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


CONTRACT WORK 
Active Machine & Tool Co., Cleveland. 
Adamson Mch. Co., Akron, O. 
American Tool & Mfg. Go. , Urbana, O. 
Banner Die, Tool & Stamping Oo., 
Columbus, O. 
Bliss Go., E. W., Brooklyn, N. Y. 
Brock Tool & "Mfg. Works, Arthur, 
Jr., Philadelphia. 
Brown & Sharpe Mfg. Co., Providence, 


A 
cofuimbus Die, Tool & Mch. Co., Co- 
lum 
pittendort Gear Corp., Syracuse, N. 
e 








Gisholt Machine Co., 1300 E. Wash: 
ington Ave., Madison, Wis. 

Globe og A & Stamping Co., 1255 
W. 76th Clevelan fe 

_ egies —— 1768 Els- 

“5 Mfg. Freeport 

Kent-Owens Moh” oS led, 0 


Kremmer-Oum: 
Langelier Mfg. Co. ‘ * en Crans- 


ton 

LeBlond, R. K., Machine Tool Oo., 
Cincinnati. 

Lees-Bradner Co., Cleveland. 

Mehl Mch. Tool & Die Co., Roselle, 


N. J. 
Meisel Press Mfg. Co., 948 Dorchester 
Ave., Boston 25, Mass. 
Mummert-Dixon Co., Hanover, Pa. 





Nicholoos, 22 ¢ CG. ¥ Ww. H.. 112 Oregon 

~~“ 4 -Pond Co. - "1 Broadway, 
ew 

Pepawtrenta Tool & Mfg. Co., York, 


2. 
Pratt & Whitney Co., Hartford, Conn. 
oe ction Engineering Corp., Cana- 


Reliance Dig & Stamping Co., 515 No. 
LaSalle 
Ruthman ¢-—_ ., Cincinnati. 


Smaiiey-General Co., Inc., Bay City, 
Steel Products Engineering Co., Spring- 

sun — Ohio. 
& Doyle Fdry. & Mch. ©o., 


me Green sland So. ie A 
Taft-Peirce Mfg. oan Woonsocket, R. I. 


Taylor & ~ ord, Conn. 

Taylor-Shantz Rochester, 

U. 8. Tool Co. . Ampere, N 3 

V’ & © Press Co. Hudson, N. Y. 

Wade Tool Co., Wal 

Wappat Gear Pittetargh Pa. 

Wicaco Screw “"Mch. Works, Ino., 
Philadelphia. 

CONTROLLERS 

American Gas Furnace Co., Elizabeth, 

General lectric Oo., Schenectady, 
ap et 

Monitor Controller Co., Baltimore, Md. 

Reliance Electric & Eng. Co., 1056 
Ivanhoe Road, Cieveland. 

Westinghouse Elec. & Mfg. Co., East 


Pittsburgh, Pa. 


CONVEYORS, BELT 
Link-Belt Company, Chicago. 


CONVEYORS, GRAVITY 
Link-Belt Company, Chicago. 


COTTER PINS 
Williams, J. H., & Co., Buffalo, N. Y 


COUNTERBORERS 


Cleveland Twist Drill Co.. Cleveland. 
Gairing Tool Co., Inc., Detroit. 


Morse Twist gd & Mch. Co., New 
Bedfor a 

National T. i Oo. Cleve 

National Twist Drill & CToct Co., De- 
troit, Mich. 


Pratt & bn gr Co., Hartford, Conn. 
Standard Tool Co., Cleveland. 

Starrett oe Athol, Mass. 

Fa peg ‘Tool Co., Greenfield, Mass. 
Union Twist Drill Co., Athol, 


COUNTERSHAFTS, FRICTION, 
ETc. 


Bardons & Oliver, Cleveland. 

Brown Co., A. & F., 79 Barclay St., 
New York. 

Brown_& Sharpe Mfg. Co., Providence, 


Builders Iron Fdry., Providence, R. I. 

Diamond Mch. Co., Providence, R. I. 

Edgemont Mch. Co., Dayton, O. 

Genel — Co., 1300 E. 

ington Madison, Wis. 

Hilliard Chath & Machinery Co., El- 
mira, N. 

eer Foundry & Mch. Co.. W. A., 
440 oosevelt Rd.. Chicago. 

LeBlond Mch. Tool Co., R. K., Cin- 
cinnati, O. 

Warner & Swasey Co. Cleveland. 

Wood’s Sons Co., T. B., Chambers- 
burg, Pa 


COUNTERSINKS 

Co; ill Mfg. Co., Detroit. 
Gairing Tool Co.. Inc., Detroit. 
Greenfield Tap & Die Corp., 
field, Mass. 


“Green- 


COUNTERS, REVOLUTION 

Bristol Co., ei. Conn. 

Root Co.. Bristol. Conn. 

Starrett Co., L. s., Athol, Mass. 

Veeder Mfg. Co., 39 Sargeant 
Hartford, Mass. 


St., 


COUPLERS, HOSE 

Chicago Pneumatic Tool Co., 6 E. 
44th St. ee York. 

Greene, eed & Co., 109 Duane St., 


New_York. 
Ingersoll-Rand Co., 11 Broadway, New 
York. 


COUPLINGS, CUT-OFF, FRICTION 
Conway Clutch Co., Cincinnati, O. 

Edgemont Machine Co., Dayton, O. 
Johnson Machine Co., Carlyle, Man- 


chester, Conn. 
Wood’s Sons Co., T. B., Chambers- 
burg, Pa. 


COUPLINGS, FLEXIBLE SHAFT 


Bond, Charles Co., Philadelphia. 

Boston Gear Wks. Gels Co., Norfolk 
Down ~_ Rh Mas: 

— D Bnginecring Co, 133 No. 3rd 


° ding, Pa. 
Falk Corp., Milwaukee, Wis. 
‘cote Bros. & 


Gear Mch. Co., 232- 

242 N. Curtis St., Chicago. 

Jones Foun & Mch. Co., W. a 
4409 W. welt Rd., ow 

Nicholson & Co., W. =. 11 2 Oregon 
ft. Ikes-Barre, 

Nuttall Co Co., R._D., Pittsburgh, 

Smith & Serrell, Newa 
ood’s Sons Co., T. a he Chambers- 
burg, Pa 


COUPLINGS, PIPE 
oe pate. Co., E. M., Providence, 


COUPLINGS, SHAFTS 

Adamson Mch. Co., Akron, O. 

Bond, Charles Co., Philadelphia. 
Brown Ys A. F., 79 Barclay St., 
Brown Engineering Co., 183 N. Third 


St., . Fa 
Foote Bros. Gear & Mch. Co., 232- 
242 N. Curtis St., Chicago. 
Hilliard “Clutch Moh. ©o., El- 





iD 
Co., W. H., 112 Oregon 
Royerstord Rinse Me ee Co., 54 N. 
oyers or’ 


ode = ‘Co. i Wm., Fpiiedeighia, 


Smith & Serrell, Newark . 

Smith, Winfield H., Springrille: HX. 

Wood’s Sons Co., T. B., Chambers- 
burg, 

CRANES 


Hanna Engineering Works, 1763 Els 
ton Ave., cago. 

Harrington Company, Philadelphia, Pa, 
Link-Belt Company, Chicago. 

i to Co., Tit Broad- 
way, New Yi 

Wright Mfg. Co Lisbon, Oo. 


CRANES, ELECTRIC — 

Link-Belt Company, Chicag 

Niles-Bement-Pond Co., 

New York. 

Roeper Crane & Hoist 
ng, Pa. 


CRANES, HAND TRAVELING 


Hanna Pasinesring ae 1763 Els- 
ton Ave., Chic 
111 + Broad- 


Niles-Bement-Pond * Oo., 
way, New York. 

Roeper Crane & Hoist Works, Read- 
ing, Pa. 

CRANES, LOCOMOTIVE 


Hanna Bngingsring Works, 
ton Ave., Chica; 
Link-Belt Company, Chicago. 


CRANES, PORTABLE 
ee Mfg. Co., Chicago Heights, 


Canton Fdry. & Mch. Co., Canton, O. 


CRANK PIN TURNING MACHINES 
American Tool Works Co., Cincinnati. 


aes 11 
Works, 


Broad- 
Read- 


1763 Els 


— = Say Mch. Tool Co., 
cinn 

Niles-Bement-Pond Co., 111 Broad- 
way, New Yor 

Pedrick Tool & Machine Co., 3639 
N. Lawrence St. “Philadelphia 

Underwood Corp., H. , Philadelphia. 

CRUCIBLES 

Dixon Crucible Co., Joseph, Jersey 
City, J. 


CUTTER COMPOUND 
See Compound, Cutting, Grinding, ete. 


CUTTERS, MILLING 


Barber-Colman Co., Rockfo' I. 
Brown & Sharpe Mfg. Co., Toulence, 


Ciark Cutter Co., Detroit, Mich. 
Cleveland Co., Cleveland. 
i Me, Tool & Mch. Co., Co 
Consolidated | Mas nt T ° 
Lace chine ‘ool ~=©- Corp. 
GammoneHolman~ * Co., Manchester, 
Goddard & Goddard Co., Detroit. 
Gould & Eberhardt, a — N. J. 
ae 5 oe Co., E. 42nd 8t., 
New 
Ingersoll Mititing Mch. Co., Rockford, 
Kearney & Trecker Corp., Milwaukee, 


8. 

a Tool Co., Inc., Springfield, 
Modern Tool Wks., Erie, Pa. 

Morse Twist Drill & Mch. Co. . New 


Bedford, Mass. 
National Tool Co., Cleveland. 
National Twist Drill x Tool Co., De 
Nema = Cutti Machi 
Newar ear n achine Co., 
Newark, N. J. . 
0. K. Tool Co., Inc., Shelton, Conn. 
Pratt & Whitney Co, Hartford, Conn. 
Reed-Prentice Co., Worcester, Mass. 
: & Adams Co., Cleveland. 
Standard Tool ae’ Cleveland 
Union Twist Drill Co., Athol, Mass. 
Whitney Mfg. Co., Hartford, Conn. 


CUTTING-METALS OR ALLOYS 


Haynes Stellite Co., 30 E. 42nd 8t., 
New York. 


CUTTING-OFF MACHINES, 
ABRASIVE WHEEL 


Armstrong Bros. Tool on 313 N 
Francisco Ave., ‘ica, apices 


Greenfield T a 
os eM ap & Die "Sup. Green: 


CUTTING-OFF MACHINES, COLD 
SAW 

See Sawing Machines, Circular. 

CUTTING-OFF MACHI . 
ROTARY _— 

a Sharpe Mfg. Co., Providence, 


Cue & ge Co., 324 Garden St., 


aa. Co., ‘Toledo, O 
e 0. 0. 0, . 
achine €o., Toled 


‘oledo, O. 
— Rogers Mchy. Co., Nashua, 


CUTTING-OFF TOOLS 
= — Tool Co., 318 North 
O. K. Tool oon “tee. Shelton 

P. A. S. Mch. ‘Tool — Goo Pov 
P dea 4 Wnts Ha 

Ta ney rtf 
Ready Tool Cor Botie eget. o °C * 
c_ Tool & Mfg. a Springfield, 


hi 
Williams, J. H., & Co., Buffalo, N. Y 


CYCLOMETERS 


Veeder Mfg. Co., 


389 S$ 
Hartford, Conn. ee 


CYLINDER BORING MACHINES 


Baker Bros., Inc., Toledo, O. 
Comsoesenen Machine Tool Corp., 


Rochester, N. Y. 
Ingersoll Milling Mch. Co., Rockford, 


—- ——, Tool Works, Ine., 
ester, 
Niles Bement-Pond Co., 111 Broad- 
way, New York. 


CYLINDER BORING MACHINES, 
PORTABLE 


Pedrick Tool Machine Co., 3639 
N. Lawrence St. Philadelphia, 
Underwood Corp., H. B., Philadelphia, 


DEALERS, MACHINERY 
Allen, .* F., Co., Inc., 80 Church St., 


New os 
ar, A o- H., 120-B No. 
inton Oe. a cag 
Earle Gear Machine mn » 4707 
Stenton ‘oe, Philadelph: 
Eastern Machinery Co., ecinnatt. 
7 Machinery 551-57 


Co. 

7 Washington Blv., ‘Chicago. 
Hil “Clarke & Co., Ine., Boston. 
Jones Machine Tool Co., Cincinnati. 
Lucas & Son, Inc., J. L., Bridgeport, 


Con 
Lend Faceuher Co., Boston, Mass. 
Miles Machinery Co., Saginaw, Mich. 
a co ’Co., 111 + Broad- 


ork. 
= sue Mchy. Co., Colum- 
bus, Ohio. 
Osgood Tool Co., J. L., Buffalo, N. Y. 


Prentiss Co., Inc., Henry, 149 
Broadway, New York. 


s abolia, tnd, Mchy. Co., Indian- 

apolis 

Ryerson & Son, —_ T.. 2558 W. 
16th S8t., Chica 

DEMAGNETIZERS 


_ >. 16 New Bond 8t., 
—_: Electric Equipment Co., Toledo, 


Walker. Company, Inc., O. S., Worces- 
ter, ass, 


DESIGNERS, MACHINE AND TOOL 
Manufacturers ces Engineers, 


Syracuse, N. Y. 
Ruthman Machinery Co., Cincinnati. 


DIAMONDS, BORTZ AND CARBON 

Acme Diamond Tool Co., 170 Broad- 
way, New Yor 

Desmond-S ben Mfg. Co., Urbana, 0. 

Francis & ., Hartford, Conn. 

DIAMOND TOOLS 

Acme - a Co., 170 Broad- 
way, 

Deamntind Stephan. Mfg. Co., Urbana, 0. 
Francis & Hartford, Conn. 

DIE BLOCKS 


Dyson & Sons, Joseph, Gone, oO. 
Ladium Steel ‘Co., Watervliet, N. Y. 


DIE CASTINGS 
See Castings, Die or Die Molded. 


DIE CUSHIONS, PNEUMATIC 


Cochrane-Bly Co., Rochester, 
Marquette Tool & Mfg. Co., 
Ohio St., Chicago. 


DIE MAKERS’ SUPPLIES 


Danly Machine Specialties, Inc., 4907 
Lincoln <Ave., cago. 
U. 8. Tool Co., Inc., Ampere, N. J. 


DIE MILLING MACHINES 
Cochrane-Bly Co., Rochester, N. Y. 


N.. X. 
321 West 


DIE SETS, STANDARD 


Danly Machine Specialties, 4907 Lin- 
coln Ave., Chicago. 
U. S. Tool Co., Inc., Ampere, N. J 


DIE SINKERS, AUTOMATIC 
Keller Mechanical Engineering Corp. 
74 Washington St., Brooklyn, N. Y. 


Coane Co., Rochester, N. 
& Whitney Co., Hartford, dian. 
Reed Prentice Co., Worcester, Mass. 


DIE STOCKS 
See Stocks, Die and Taps and Dies. 


ALPHABETICAL INDEX OF ADVERTISERS, PAGES 283-284 








August, 1925 





MACHINERY 








Don’t Carry Accuracy in Manufacturing Too Far 


The Optimeter scale is engraved on 
glass; graduations of 1/20,000” ap- 
pear 1/16” apart; scale is never 
moved or touched; it never varies; 
readings are exactly the same to 
every eye. The Optimeter not only 
measures errors exactly, but it indi- 
cates these errors precisely the same 
to every human eye. 






—It’s Costly 


If an article is good enough for its pur- 
pose when made with an accuracy limit 
of plus or minus, .002”, it would be 
waste of money to manufacture it with 
an accuracy limit of .001” plus or minus. 
The tolerance gauges in the hands of 
your men must, therefore, be exceedingly accu- 
rate plus or minus, .002”, not plus or minus, 
.0018”, or anything less than .002”. To produce 
the unnecessary accuracy, your men waste time. 


An Optimeter in the hands of your tool maker 
and inspector responsible for the gauges used in 
your plant, will pay great dividends. 


Write for special bulletin. 


Schuchardt & Schiitte of New York 


GEORGE SCHERR, "2058" 








The name of 
The Brown Instrument Company 


has, for 65 years, been associated with the most progressive 


developments in Pyrometry. In this space next issue 
will appear the Announcement of one of the 
greatest advances ever made in Re- 
cording Pyrometer Design 








TURN TO OUR AD FIRST THING NEXTISSUE 





Address: The Brown Instrument Company,4532 Wayne Ave., Philadelphia, 
Pa., or one of our district ofices in New York, Boston, Pittsburgh, Detroit, 
Chicago, Birmingham, Houston, Tulsa, Denver Salt Lake City San 
Francisco, Los Angeles or Montreal. 






Most used inthe world 














VULCANIZED 4 


flee 





BE SURE AND SPECIFY 


“WILMINGTON FIBRE” .3%: 


WILMINGTON FIBRE reagent ca, Wilmington, Del. 




















o Marking $Devices 


Consider our factory your experimental laboratory. 


Our knowledge of methods of marking on metal 
parts may be valuable to you. 


We make the machines, also the marking dies. 


















NE of our good customers first bought one 

Active Comparator; then a second in two 
weeks; then four more in rapid succession. That 
shows what he thinks of them. 


For quick, accurate, dependable measurements Over 
a wide range of work you can’t do better than an 
Active Comparator. Send for the bulletin—tells all 
about the Comparator and how to use it. 


The Active Machine & Tool Company 
1220 West 6th Street, Cleveland, Ohio 





Ze Noble & Westbrook Mf£§.Co. 22:9 See, 
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DIES, DROP FORGING 


Keller Mechanical Engineering Corp., 
74 Washington St., Brooklyn, N N.Y 


DIES, DRAWING 
PRESSURE ATTACHMENTS 
—— > R. Sala 1620 Monadnock Block, 
ic: 
Marquette. Tool & Mfg. Co., 321 West 
Ohio St., Chicago. 


DIES, LETTERING AND 
EMBOSSING 
Noble & \ aggaaaeae Mfg. Co.,  Hart- 


fo: onn. 
Schwerdtle Stamp Co., Bridgeport, 
Jonn. 


DIES, SHEET METAL, ETC. 

Active Machine & Tool Co., Cleveland. 

Adriance Machine Works, Inc, 78 
Richards St., Brooklyn, N. Y. 

American Tool & Mfg. Co., yarns, oO. 

Ams, Max, — Co., 101 Park 


Bliss Co., E. W., Brooklyn, N. Y. 

Columbus Die, Tool & Machine Co., 
Columbus, O. 

Danly Machine Specialties, Inc., 4907 
Lincoln Ave., Chi 

Ferracute Machine Co., Bridgeton, N. J. 

Geier Co., P. A., Cleveland. 

Globe Mch. & Stamping Co., 1255 W. 
76th St., Cleveland, O. 

Keller Mechanical suainenips ore 
74 Washington St., Brookly: 

—_—., = as 1620 Ray ong Block, 


Mehl” Men. Tool & Die Co., Roselle, 
Pennsylvania Tool & Mfg. Co., York, 


a. 

Production Engineering Corp., Cana- 
stota, : Fi 

Reliance Die ‘& Stamping Co., 515 N. 
Lasalle St., Chicago. 

Ruthman Machinery Co., Cincinnati. 

Steel Products Engineering Co., Spring- 


field, O. 

Stoll Go., Inc, D. H., Buffalo, N. Y. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 
Taylor-Shantz Co., Rochester, N. § 
Toledo Mch. & Tool Co., Toledo, O. 
U. S. Tool Co., Inc., Ampere, N. J. 
V & O Press Co., Hudson, N. Y. 
Wade Tool Co., Waltham, Mass. 
— Machine Works, Waltham, 


DIES, THREADING 

Brubaker & Bros., W. L., 50 Church 
St., New York. ; 

Butterfield & Co., Div. _ Twist 
Drill Co., Derby Line, ; 

Card Mfg. Co, S. W., Div. Union 
Twist Srill Go... Mansfield, Mass. 

Carpenter Tap & Die Co., J. M., Paw- 
tucket, R. I. 

Geometric Tool Co., New Haven, Ct. 

Greenfield Tap & Die Corp., Green- 
field, Mass. ’ 

Jones & Lamson Mch. Co., Springfield, 
Vermont. 

Landis Mch. Co., Inc., Waynesboro, 


Pa. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

National Acme Co., Cleveland, O. 

Oster Mfg. Co., Cleveland, O. 

Pratt & Whitney Co., Hartford, Conn. 

Reed Mfg. Co., Erie, Pa. 

comtye Sons, Inc., D., Yonkers, 


Standard Tool Co., Cleveland. 
Threadwell Tool Co., Greenfield, Mass 


DIES, THREADING, OPENING 

Butterfield & Co., Div. _ Twist 
Drill Co., Derby Line, V 

Consolidated Machine Tool Corp., 
Rochester, N. Y. Ba 

Eastern Machine Screw Corp., New 
Haven, Conn. 

Errington Mechanidal (Laboratory, 
Broadway and John St., New York. 

Geometric Tool ngs New Haven, Ct. 

Greenfield Tap Die Corp., Green- 
field, Mas: 

& G Works Eastern Mch. Screw 
Corp., New Haven, Conn. 

Jones and Lamson Mch. Co., Spring- 
field, Vermont. 

Landis Machine Co., Inc., Waynes- 
boro, Pa. 

Modern Tool Co., Erie, Pa. 

—* me & Tool Co., 34 Porter 
St., Detroit 

National Acme Co., Cleveland, 0. 

Oster Mfg. Co., Cleveland, O. 


DIES, THREAD ROLLING 


Hanson-Whitney Mch. Co., Hartford, 
Conn. 


DISCS, ABRASIVE 

Badger Tool Co., Beloit, Wis. 

Besly & Co., Charles H., 120-B No. 
Clinton St., Chicago. 

Carborundum Co., Niagara Falls, N. Y. 

Gardner Mch. Co., 414 Gardner St., 
Beloit, Wis. 

Walls Sales Corp., 96 Warren St., 
New York. 


DIVIDING HEADS 


Knight Mchy. Co., W. B., St. Louis, 
LeBlond, R. K., Machine Tool Co., 


ncinnati. 
See also Milling Machines, Horizontal. 
Universal. 


DOWEL PINS 


Danly Machine Specialties, Inc. 4907 
Lincoln Ave., Chicago. 


DRAFTING INSTRUMENTS 

Dietzgen Co., Eugene, 166 W. Mon- 
roe St., Chicago. 

Keuffel & Esser Co. , Hoboken, N. J. 

Paragon Mch. Co., Rochester, N. Y. 


DRAFTING MACHINES 

Dietzgen On, Eugene, 166 W. Mon- 
roe St., Chicago. 

Keuffel & Esser Co., Hoboken, N, J. 

Universal Drafting Mch. Co., Cleve- 
land, O. 


DRAWING BOARDS AND TABLES 

Dietzgen Co., — 166 W. Mon- 
roe St., 

Keuffel & Sener € Co. Hoboken, N. J. 

Paragon Mch. Co., Rochester, N. Y. 

—" Drafting Mch. Co., Cleve- 
and, 


DRAWING MATERIALS 

Dietzgen Co., Eugene, 166 W. Mon- 
_ Toe St., Chicago. 

Keuffel & Esser Co., Hoboken, N. J. 
Paragon Mch. Co., Rochester, N. Y. 


DRESSERS, GRINDING WHEEL 

Abrasive Co., Bridesburg, Philadelphia. 

Acme Diamond Tool Co., 179 Broad- 
way, New York. 

Bridgeport Safety Emery Wheel Co., 
Inc., 1283 W. Broad St., Bridge- 
port, Conn. 

Calder Co., George H., Lancaster, Pa. 

Cleveland Stone Co., Cleveland. 

Desmond-Stephan Mfg. Co., Urbana, O. 

Francis & Co., Hartford, — 

Norton Co., Worcester, Mas: 

Ransom Mfg. Co., Oshk ‘osh, “Wis. 

Reed Mfg. Co., Erie, Pa. 

Standard Tool Co., Cleveland, 0. 

weaen Tool & Mfg. Co., Springfield, 

1io. 


DRIFTS, DRILL 


Armstrong Bros. Tool on 313 North 
Francisco Ave., Chicag 
Williams, J. H., & Co., “Buffalo, se 


DRILL HEADS, MULTIPLE 
Baker Brothers, Inc., Toledo. 
Barnes Drill Co., 814 Chestnut St., 


Errington Mechanical Laboratory, 
Broadway and John St., New York. 

Hoefer Mfg. Co., Freeport, Tl). 

National Automatic Tool Co., Rich- 
mond, In 

Rockford Drilling Machine Co., Rock- 
or 

United’ States Drill Head Co., 1948 
W. 6th St., Cincinnati. 


DRILL RODS, CARBON AND HIGH 
SPEED 


Anchor Drawn Steel Co., Latrobe, Pa. 
Carpenter Steel Co., Reading, Pa. 


DRILL SOCKETS 

Armstrong Bros. Tool Co., 313 North 
Francisco Ave., Chicago. 

Cleveland Twist Drill Co., Cleveland. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Morse Twist — & Mch. Co., New 
Bedford, 

National Twist “Drill & Tool Co., 
troit, Mich. 

Scully ‘Jones & Co., 13th and Robey 
ts., Chicago. 

Standard Tool Co., Cleveland. 

Union Twist Drill Co., Athol, Mass. 


DRILL SPEEDERS 


Graham Mfg. Co., Providence, R. I. 
Hoefer Mfg. Co., Freeport, 


DRILL STANDS 


Cleveland Twist Drill Co. Cleveland. 
Morse Twist Drill & Mch. Co., New 


Bedford, Mass. 
Standard Tool Co., Cleveland. 


one ee AND MILLING 
ACHINES, VERTICAL 

Wie sc Bly Co., Rochester, N. Y. 

Knight Mchy. Co., W. B., St. — 

Moline Tool Co., Moline, Tl 


DRILLING —- 
AUTOMATIC 

Baker Bros., a's Toledo, Ohi 

Sarnes Co., F. & John, Rockford, 


Ill. 

Barnes Drill Co., 814 Chestnut St., 
Rockford, Tl. 

= Automatic Mch. Co., Cincin- 


a “Mfg. & Mch. Co, N. W. Sta- 
tion, a Conn. 

Hoefer Mfg. , Freeport, Il. 

Kingsbury Mfg. Co., Keene, N. H. 


DRILLING MACHINES, BENCH 
Ames Co., B. C., Waltham, Mass. 
~— Co., W. F. & John, 231 Ruby 
Rockford, Il. 
Butfalo gad Go, » Buffalo, N. Y. 
Canedy-Otto Mfg. Co., Chicago 
Heights, Il. 
cineinnatt Electrical Tool Co., Cin- 


cinn 
~— "St ed, Hammer Co., Inc., Roches- 


Kingsbury Mfg. Co., Keene, N. H. 

Langeier as. Co., Arlington, Cran- 
ston, 

LeBlond, e K., Machine Tool Co., 
Cincinna 

—_ Gifford Co., Worcester, Mass. 
National Automatic Tool Co., Rich- 
mond, Ind. 
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Rockford Drilling Machine Co., Rock- 
r R 

Sigourney Tool tee 11 Sigourney St., 

winnie Blectric Co.. 


DRILLING MACHINES, BOILER 
Cincinnati- —— Tool Co., 


or Sond Co., ili Broadway, 
Sellers & Co., Inc., Wm., 


DRILLING MACHINES, 


30ig We 
St., Rockford, Ill. 
Barnes Drill Co., 814 Chestnut St., 
pay re Bickford Tool Co., 


Colburn” Machine Tool Co., 


and. 
Fosdick nd Co., 
g. le 
— ee Machine Co., 
Kingsbury “Mfe. Co., Keene, N. H. 
=a. wt Worcester, Mass. 
ton, R. I. 
Moline Tool Co., Moline, Ill. 
eo Co., 111 Broadway, 
— Drilling Mch. Co., Rockford, 


Rockford Mch. Tool Co., Rockford, Ill. 


Sigourney Tool Co., 11 Sigourney St., 
Hart n. 


—r MACHINES, HEAVY 


Avey ogg Mch. ro: ~~ 
n 814 Chestnut St., 
Colburn ra. I Tool Co., 


ees ort, Ill 
— Milling Mch. Co., 
Rockford Mch. Co., 
DRILLING MACHINES, 
HORIZONTAL, DUPLEX 


Kingabury Mfg. Co., 
Langelier Mfg. Co., 


RR. T 
= ai, & Tool Co., 


DRILLING MACHINES, 
SPINDLE, ADJUSTABLE 


Barnes oa nn’ 814 Chestnut St., 


econ Company, 


(ae 
Moline Tool Co., Moline, Ml. 
ae Automatic Tool 


DRILLING MACHINES, 
SPINDLE, HORIZONTAL 


Greenlee Bros. & ses 
Harrington Company, I 
Ingersoll Milling Mch. i 


Kingsbury Mfg. Co., Keene, 
Langelier Mfg. Co., 


N. 2 
Arlington, Crans: 
ton, R. I. 
Moline Tool Co., Moline, Ill. 
National oo Tool 


d, Ind. 
—_— ‘States Drill ear Co., 
6th 
DRILLING MACHINES, MULTIPLE 
RET 
. Co:, 
Langelier ¥ Co., 


DRILLING MACHINES, MULTIPLE 
CAL 


Avey — Mch. Co., ~~ 


Pn, 814 Chestnut St., 
Cincinnati- Bickford Tool 


Colburn Machine Tool Co., 
—— ated ~— 
Foote-Burt Co., * Cleveland. 
Greenlee Bros. & Co., Rockford, Ill. 
Harrington Company, * Philadelphia, Pa. 
—— Milling Mch. Co., 


Kingsbury Mfg. Co., N. 
—. Mfg. Co., Arlington, Crans- 


R. 1 
tae Tool Co., Moline, Ml. 
— Automatic Tool Co., 


ond, Ind. 
Niles-Bemment-Pond Co., 


y Co., Hartford, Conn. 
Rockford Wonnine Mch. Co., BR 


ford, Ml. 
Rockford Machine Tool Co., 


Sellers & Co., Wn., poiedteiphie, 
1948 


— States Sin Head Co., 
6th St., Cincinnati. 


DRILLING MACHINES, PNEUMATIO 

— Pneumatic Tool Co, 6 E 

Ingersoll Eiaad Oo, it B ' 
ersoll-Ran 0. N 
Yereol roadway, New 


DRILLING MACHINES, PORTAB 
ELECTRIC - 

Chicago Pneumatic Tool Co., » 
44th St., New York, = 

Cincinnati Electrical Tool Co., Cin- 
cinnnati. 

Errington Mechanical Laboratory, 
Broadway and John St., New York. 
askins Company, R. ¢. 520 W. 
Monroe St., Chicago, Ill. 

Neil & Smith Electric Tool Co., Cin- 
cinnati. 

Stow Mfg. Co., Binghamton, N. Y. 

Wisconsin Electric Co., Racine, Wis. 


DRILLING MACHINES, RADIAL 

American Tool Works Co., Cincinnati. 

— Co., W. t = John, 231 Ruby 
Rockford, 

canedy-Otto Mfg. S .» Chicago Heights, 


Cincinnati-Bickford Tool Co., Oakley, 
Cincinna 

Cincinnati Electrical Tool Co., Cin- 
cinnati. 

Dreses Machine Tool Co., Cincinnati. 

Fosdick Machine Tool Co., Cincinnati. 

— & Lewis Mch. Tool Co., 

du Lac, Wis. 

Morris Machine Tool Co., Cincinnati. 

Mueller Machine Tool Co., Cincinnati. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Reed-Prentice Co., Worcester, Mass. 

Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago. 

Sellers & Co., Inc, ‘Wn., Philadelphia. 

Taylor & Fenn Co., Hartford, Conn. 

Western Mch. Tool Works, Holland, 


Mich. 
Wickes Bros., Saginaw, Mich. 


DRILLING MACHINES, RAIL 

Baker Bros., Inc., Toledo, O. 

Colburn Machine Tool Co., Rochester. 

Consolidated Machine Tool Corp., 
Rochester, N. 

Foote-Burt Co., Clevelan 

General Electric cant * Schenectady. 


Harrington Company, Philadelphia, Pa. 

Moline Tool Co., Moline, Ill. 

Newton Machine Tool Works, Inc, 
Rochester, N. Y. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Sellers & Co., Inc., Wm., Philadelphia. 


DRILLING MACHINES, 
SENSITIVE 

Avey Drilling Mch. Co., Cincinnati. 

Barnes Co., W. F. & John, 281 Ruby 
St., Rockford, 

— Mfg. Co., Chicago Heights, 


Foote-Burt Co., Cleveland. 
Fosdick Mch. Tool Co., Cincinnati. 
i A es Hammer Co., Inc., Roches- 


eens Mfg. Co., Keene, N. 
—— ie. Co., Arlington, Bu 


R. 
Leland-Ciftord, Worcester, Mass. 
oo Consulting Engineers, 


| ae a 
Pratt, .% Whitney Co., Hartford, Nee 
. Machine Tool Co., Rockford 


—- Fdry. & Mch. Co., 54 N. 
5th St., Philadelphia. 

Sibley Machine Co., 8 Tutt St., South 
Bend, Ind. 

Sigourney Tool Co., 11 Sigourney St., 
Hartford, Conn 

Taylor & Fenn Co. Hartford, Conn. 

Townsend, H. P., Mfg. Co., Hartford. 


Conn. 
United States Machine Tool Co., Cin- 
cinnati. 


DRILLING MACHINES, UPRIGHT 

Avey Drilling Mch. Co., Cincinnati. 

Baker Bros., Inc., Toledo, Ohio. 

Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, Ml. 

Buffalo Forge Co., Buff 

Canedy-Otto Mfg. Co., Guits ‘Hughts, 


Mi. 
ye Too] Co., Oakley, 
Cincinnati 
Colburn Machine Tool Co., Rochester. 
Consolidated — Tool Corp., 
Rochester, 
Foote-Burt ., Cleveland. 
Fosdick Machine Tool Co., Cincinnati. 
Harrington —,. Philadelphia, Pa. 
Hoefer Mfg. Freeport, 
Kingsbury Site "Se. & Keene, N. H. 
Lao Mfg. Co., Arlington, Crans- 


| a 
tae Gifford Co., Worcester, Mass. 
Moline Tool Co., Moline, Ml. 
ae ae Co., 111 Broadway, 
Rovktord Drilling Machine Co., Rock- 
Rockford Machine Tool Co., Rockford, 


Sellers, Wm. & Co., Inc., Philadel aie 
Sibley = Co., 8 Tutt St., South 


Bend, 
Sigourney Tool Co., 11 Sigourney St., 
artford, Conn. 
— J. E., & Son Co., Worcester. 


United States Machine Tool Co., Cin- 
cinnati. 
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CISCO LATHES 


The New Geared Head for Bigger 
Profits on Lathe Work 


Design and construction insure longer life, better service 
and lower operating costs. 


All gears are in constant mesh. All shafts are mounted in 
ball bearings. Speed changes are obtained through positive 
jaw hardened clutches so designed as to eliminate all clutch 
clash. All gears are made of alloy steel hardened and 
ground. No mechanism in cover. Entire Mechanism of 
head runs in a bath of oil. 

These and many other features are worth investigating. 
Ask about Cisco Geared Head Lathes. 


CISCO MACHINE TOOL CO.., Cincinnati, 0. 














Cut Keyseats with the Burr Portable 


Take the Burr to the job instead of the job to the 
keyseater. Cuts a 12” keyseat in a 5” shaft in less 
than one hour. Hand or motor drive. Particulars 
on request. 

432 KENT AVENUE 
JOHN T. BURR & SON, BROOKLYN, N. Y. 


**When you buy the Burr you buy the best’’ 








Tool and Machine Plant For Sale 


Ten years successful operation—forced to move. Will 
sell outright —or will consider space, consolidation or 
merger with concern needing good plant and patented 
products to manufacture. 


Box 773, care MACHINERY, 
140-148 Lafayette St., New York. 














No Leaks— 


There are no _ leaks 
where Dart Unions, 
Ells, Tees or Flanges 
are used. 


Well cut threads are 
leak proof, bronze to 
bronze seats prevent 
rust and _ corrosion. 
Send for a sample and 
price list. 


E. M. Dart Mfg. Co., Providence, R. I. 


The Fairbanks Co., Sales Agents 
Canadian Factory: Dart Union Co., Ltd., Toronto 























J. E. Snyder & Son Co. 
Worcester, Mass. 
Upright Drilling and 


Tapping Machines 
20' to 46" 








CINCINNATI LATHES 


Designed for cutting production costs. Every feature has a 
reason—no superfluities. Unlimited range of threads and feeds 
by shifting two levers. Cone type or geared head, in 16” to 30” 
sizes. Our geared head single pulley belt easily convertible to 
motor drive at any time. Send blueprints for time estimates. 


THE CINCINNATI LATHE & TOOL CO. 


AKLEY, CINCINNATI, OHIO, U.S.A. 

















C Economical, accurate producers of 
one screw machine parts up to 314” by 

. 7”. They cut costs, increase pro- 
4-Spindle duction. Ask us to prove it. Write 
Automatics for particulars. 


CONE AUTOMATIC MACHINE CO., Inc., Windsor, Vermont 
Agent for Michigan Territory: J. C. Austerberry, 684-690 E. Congress St., Detroit, Mich. 
Chicago Representative: John H. Glover, 2120 No. Menard Ave. 

Ohio Representative : S. B. Martin, 1899 E. 82nd St., Cleveland 











ALFRED HERBERT LTD., 


COVENTRY, ENGLAND. 


We possess exceptional facilities for the sale 
of Engineering goods of every description 
throughout the world and are prepared to 
negotiate for sole agencies. 


We and our Associated Companies have of- 
fices, and In many cases showrooms, in the 
following territories: 


GREAT BRITAIN: Coventry, London, Birmi gham, Manchest 
gow, Sheffield, Leeds, Bristol, Newcastle. 

FRANCE: Soc. Anon. Alfred Herbert: Paris, Lyons. 

BELGIUM: Soc. Anon. Belge Alfred Herbert: Brussels. 

INDIA: Altved Herbert (India), Ltd.: Caicutta, Bombay, Madras, 


ahore. 
ITALY: Soc. Anon. Ital. Alfred Herbert: Milan. 
AUSTRALIA: Alfred Herbert (Australasia), Ltd.: Sydney. 
JAPAN: Osaka, 





» Glas 





Tokio. 
ARGENTINE REPUBLIC: Buenos Alres. 
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DRILLING MACHINES, 
WALL RADIAL 


Canety-Otto Mfg. Co., Chicago Heights, 


Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. 


DRILLS, CENTER 


Cleveland Drill >. Cleveland. 

Cogsdill Mfg. Detroit. 

na - wg Tap & Die OCorp., Green- 
e 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

National ‘Twist Drill & Tool Co., 
Detroit. 


Pratt & Wate Co., Hartford, aan 
Slocomb, J. Providence, R. 
Standard Toot "Co., Cleveland. 


DRILLS, CORE 
Gairing Tool Co., Inc., Detroit. 
Drill & 


Morse Twist Mch. Co., New 
Bedford, Mass. 
DRILLS, RATCHET 
Srgeions Bros. Tool =. 313 North 
‘rancisco Ave. 


ouakel Twist Drill “Co, Cleveland. 

eee, — & Co., 109 Duane 8t., 
New 

Greenfield "Tap & Die Corp., Green- 
field, Mass. 

Morse ‘Twist Drill & Mch. Co., 
Bedford, Mass. 

National Twist Drill & Tool Co., De 


Pratt & Whitney Co., Hartford, Conn. 
Standard Tool Co., Cleveland. 


DRILLS, SQUARE AND HEXAGON 
“— Bros. Tool Works, Wilmerding, 
a. 


New 


DRILLS, TWIST 
Cleveland Twist Drill Co., Cleveland. 
Co., 2618 Jefferson 
. Detroit, Mich. 

— & Die Corp., 


Twist Drill & Mch. Co., 
Bedford, Mass. 
.—~% Twist Drill & Tool Co., De- 


Pratt & Whitney Co., Hartford, Conn. 


Standard Tool Co., Cleveland. 
Union Twist Drill Co., Athol, Mass. 


DRILLS, WIRE 


Green- 
New 


Cogsdill Mfg. Co., Detroit, Mich. 
DYNAMOS 

General Electric Co., Schenectady, 
Reliance Electric & Eng. Co., 1056 


Ivanhoe Road, Clevelan 


Westinghouse Elec. & Mfg. Co., East 


Pittsburgh, Pa. 
ELECTRICAL SUPPLIES 
General Electric Co., Schenectady, 
Westinghouse Elec, & Mfg. Co., East 
Pittsburgh, 


ELEVATORS 
Link-Belt Company, Chicago. 


EMERY WHEELS 
See Grinding Wheels. 


EMERY WHEEL DRESSERS 
See Dressers, Grinding Wheel. 


sneeneset,. CONSULTING 
MECHA AL 


~~’ = "ce Monadnock Block, 
Manufacturers Consulting Engineers, 
Syracuse, a. 


ENGINES, OIL AND GAS 


Chicago Pneumatic Tool Co., 6 E. 
44th St., New Yor 

Ingersoll-Rand Co., 11 ‘Broadway, New 
York. 


ENGINES, STEAM 


Buffalo Forge Co., Buffalo, N. Y. 

Chicago Pneumatic Tool’ Co, 6 E. 
44th St., New York. 

Ingersoll-Rand Co., 11 Broadway, New 
or 


ENGRAVING MACHINES 
Preis & Oo., Inc., H. P., Newark, N. J. 


ETCHING APPARATUS, ELECTRIC 


Luma Electric Equipment Company, 
Toledo, O. 


EXPANDERS, TUBE 


Nicholson & Co., W. H., 112 Oregon 
St., Wilkes-Barre, Pa. 

Watson-Stillman Co., 192 Fulton St., 
New York. 


EXPANSION JOINTS 
Nuttall Co., R. D., Pittsburgh. 


o- EXHAUST, ELECTRIC 
ENTILATING 

sma Forge Co., Buffalo, N. Y. 
General Electric Co., Schenectady, 


N.. x. 
Mozethon Electric Mfg. Co., Wausau, 


Westinghouse _ & Mfg. Co., East 
Pittsburgh, 


FERRO TUNGSTEN 
Vanadium-Alloys Steel Co., Latrobe, Pa. 


FIBRE SPECIALTIES 


Wilmington Fibre Specialty Co., Wil 
mington, Del. 


FILE AND TOOL HANDLES 
Osgood Tool Co., J. L., Buffalo, N. Y. 


FILES 

— Swiss File & Tool Co., Eliza- 
beth, N. 

oe G. & H., Co., Philadelphia, 

Goan File Corp. of Am., 64 Reade 
St., New York. 

Heller Bros. Co., Newark, N. J. 


Nicholson File Co., Providence, R. I. 


Simonds Saw & Steel Co., Fitchburg, 
Mass. 

FILES, ROTARY 

Strand & Co., N. A., 5001 N. Lincoln 
St., Chicago. 


FILING MACHINES, DIE, ETC. 


Ames Co.. B. C., Waltham, Mass. 
Cochrane-Bly Co., Rochester, m=. ei 
Haskins Company, 520 W. 


R. 
Monroe St., Chicago, hi 
Oliver Instrument Co., 1410 E. Mau- 
mee St., Adrian, Mich. 


FILTERS, OIL 
Tolhurst Machine Works, Troy, N. Y. 


FITTINGS, HYDRAULIC 


a ~ Press Mfg. Co., Mt. Gilead, 

io. 

Watson-Stillman Co., 192 Fulton St., 
New York. 

FITTINGS, STEAM 

one. A a M. Mfg. Co., Providence, 


FLUX, WELDING 


Gisholt Machine Co., 1300 E. Wash- 
ington Ave., Madison, Wis. 


FORGES 
— Gas Furnace Co., Elizabeth, 


Ruffalo Forge Co.. Buffalo, N. Y. 
Capen Othe Mfg. Co., Chicago Heights, 


FORGING MACHINES 

Acme Machinery Co., Cleveland. 
Ajax Mfg. te leveland. 

Bliss Co., FE. Ww. Brooklyn. N. Y. 
National Machinery Co., Tiffin, O 
Williams, White & Co., Moline, Ml. 


FORGING MACHINES, ELECTRIC 


National Equipment Co., Springfield. 
Mass. 
FORGINGS, DROP 
of America, Lancaster, 


Bearings Co., 
P 


a. 

Johnston & Jennings Co., Addison Rd. 
— Lake Shore R. R. Tracks, Cleve- 

Williams, J. H., & Co., Buffalo, N. Y. 

FORGINGS, IRON AND STEEL 

American Hollow Boring Co., Erie, Pa. 

Dyson & Sons, Joseph, Cleveland. 

Johnston & Jennings Co., Addison Rad. 
and Lake Shore R. R. Tracks, Cleve- 
land, O. 

FORGINGS. AUTOMO- 
BILE, ETC. 


See Swaging, Automobile Parts, ete. 


SWAGED, 


FORMING AND BENDING 
MACHINES 


Bethlehem Steel Co., Bethlehem. Pa. 
Cincinnati Shaper Co., Cincinnati. 
Niagara Machine & Tool Works, Buf- 


falo, N. Y. 
Shuster Co., F. B., New Haven, Conn. 
FOUNDRY EQUIPMENT 
Adams Co., Dubuque, Iowa. 


Ingersoll-Rand Co., 11 Broadway, New 
York. 


FURNACES, ANNEALING 
American Gas Furnace Co., Elizabeth, 


Brown & Sharpe Mfg. Co., Providence, 

Chicago Flexible Shaft Co., 1154 8. 
Central Ave., Chicago. 

General Electric Co., Schenectady, 

Strong, Carlisle & Hammond Co., 
Cleveland. 

Surface Combustion Co., 363 Gerard 


Ave., New York. 


FURNACES, CASE-HARDENING 
American Gas Furnace Co., Elizabeth, 


N. J. 
Brown & Sharpe Mfg. Co., Providence, 


Chicago Flexible Shaft Co., 1154 8. 
Cen ve., cago. 

Strong, Oarlisle & Hammond Co., 
Cleveland. 

Surface Combustion Co., 363 Gerard 
Ave., New York. 

FURNACES, ELECTRIC 

General Electric Co., Schenectady, 


Hoskins Mfg. Co., Detroit Mich. 





Leeds & Northrup Co., Philadelphia. 
Strong, Carlisle & Hammon Co., 
leveland. 


FURNACES, HARDENING 
Amiga Gas Furnace Co., Elizabeth, 


Brown & Sharpe Mfg. Co., Providence, 


Chicago Flexible Shaft Co., 1154 8. 
Central Ave., cago. 

a? Electric Co., Schenectady, 

Leeds & Northrup Ge. Philadelphia. 

Strong, Carlisle Hammon Co., 
Cleveland. 

Surface Combustion Co., 363 Gerard 
Ave., New York. 

FURNACES, MELTING 

American Gas Furnace Co., Elizabeth, 

General Electric Co., Schenectady, 

Strong, Carlisle & Hammond Co., 
Clevelan: 

Surface Combustion Co., 363 Gerard 
Ave., New York. 

FURNACES, TEMPERING 

American Gas Furnace Co., Elizabeth, 


Brown & Sharpe Mfg. Co., Providence, 


Chicago Flexible eid ane 1154 8. 
Central Ave., Chicag 

as Electric Co. ,» Schenectady, 

Leeds & Northrup oo. Philadelphia. 

Strong, Carlisle Hammon Co., 
Cleveland. 

Surface Combustion Co., 363 Gerard 


Ave., New York. 


FURNITURE, DRAFTING-ROOM 


Dietzgen Co., Eugene, 166 W. Mon- 
roe St., Chicago. 


FURNITURE, SHO 

Angle Steel Stool Ce, io. Mich. 

Western Tool & Mfg. Co., ‘Spri ng- 
field, O. 


FUSES, ELECTRIC 

General Electric Co., Schenectady, 

Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa 


GAGE STANDARDS 


Pratt & Whitney Co., Hartford, Conn. 


GAGES, COMPARATOR 


Active Machine & Tool Co., Cleveland. 
— Products Corp., Providence, 


Jones & Lamson Machine Co., Spring- 
Scherr, George, 143 Liberty St., New 
York. 


GAGES, DEPTH 
+ Sharpe Mfg. Co., Providence, 
Slocomb Co., J. T., Providence, R. I. 


Starrett Co., L. S., Athol, Mass. 
Taylor-Shantz Co., Rochester, N. Y. 


GAGES, DIAL 


Ames Co., B. C., Waltham, 
Brown_ & Sharpe Mfg. Co., , | 


— Products Corp., Providence, 


Lowe, H. A., Cleveland. 
ones, George, 143 Liberty St., New 


Starrett Co., L. S. Athol, Mass. 
Taft-Peirce Mfg. Co. Woonsocket, BR. I. 


Taylor-Shantz Co., cheste x. 
Wallace Bros., 160 N. Wells St, Chi- 
cago. 


GAGES, HEIGHT 
— & Sharpe Mfg. Co., Providence, 


Starrett Co., L. S., Athol, Mass. 
GAGES, PLUG AND RING 
oan « Sharpe Mfg. Co., Providence, 


R. 
Ferner Co., — aie ber = DD, ©. 
Greenfield & Corp., Green- 


field, Mass 
— ithe Co., 30 E. 42nd 8t., 
ror 
staan Twist Drill & Mch. Co., New 
Bedford, Mass. 
Pratt & Whitn tney Co., Hartford, Conn. 
Taft-Peirce Mfg. Co., "Woonsocket, BR. T. 





GAGES, RECORDING, STEAM 
VACUUM 


Bristol Co., Waterbury, Conn. 


GAGES, SNAP 
Brown & Sharpe Mfg. Co., Providence, 


Cleveland Twist Drill Co., Cleveland. 
Ferner R. Washington, . & 
Greent eld Tap & Die Corp., Green- 
eld 
Pratt & Whitney Co., Hartford, Conn. 
ma Die & Stamping Co., 515 N, 
alle hicago. 
L. 8., Athol, Mass. 
Taft-Peirce “Mfg. Co., Woonsocket, BR. 1. 
Rochester. N. 


Taylor-Shantz Rig ¥. 
Williams, J. H., & Co., Buffalo, N. Y. 





ALPHABETICAL INDEX OF ADVERTISERS, PAGES 283-284 


GAGES, SPECIAL 
Active Machine & Tool Co., Cleveland. 


GAGES, SURFACE 
Br an Sharpe Mfg. Co., Providence, 


Columbus Die, Tool & Mch. ©o., Co- 
lumbus, O. 

Starrett Co., L. S., Athol, Mass. 
Taylor-Shantz Co., Rochester, mm ¥. 


GAGES, TAPER 


Pratt & ur tner Co., i ig Conn. 
Starrett Co. S., hol, Mas: 
Taft-Peirce “Mig. Co., ‘Weauaae am. I, 





GAGES, THREAD 
Brown & Sharpe Mfg. Co., Providence, 


Federal Products Corp., Providence, 


Ferner Co., BR. Y., Washington, D. 0. 
Greenfield Tap & Die Corp., Green- 


field, Mass. 
Hanson-Whitney Mch. Co., Hartford, 
n 


Conn, 
— & Lamson Mch. Co., Springfield, 


Pratt & Whitney Co., Hartford, Om. 

Reliance Die & Stamping Co., 515 
No. LaSalle St., Chicago. 

Starrett Co., L. S., Athol, Mass. 

Taft-Peirce Mfg. Co., Woonsocket, R. 1. 


GASKETS 


Greene, Tweed & Co., 109 Duane 8t., 
New York. 

Wilmington Fibre Specialty Co., Wil- 
mington, 1. 


GEAR BLANKS, BRONZE 
Bunting Brass & Bronze Co., Toledo, 


Ohio. 
Williams, J. H., & Co., Buffalo, N. Y. 


GEAR BLANKS, RAWHIDE 


Chicago Rawhide Mfg. Co., 1309 Els- 
ton Ave., Chicago. 
oe Co., Wm., 16 N. Morgan 


Western Rawhide & Belting Co., Mil- 
waukee, Wis. 


GEAR BLANKS, STEEL 
Williams, J. H., & Co., Buffalo, N. Y. 


GEAR CUTTING MACHINES, 
BEVEL ye AND 
a PLANER) 

Bilgram Machine Mab nad eee Spring 
Garden Mee Philadelph 

Gleason Works, ae ne 


GEAR CUTTING MACHINES, 
BEVEL (ROTARY CUTTER) 


Bogee, & Sharpe Mfg. Co., Providence, 


Gould & Eberhardt, Newark, N. J. 
— Gear Cutting Machine (o., 
Newark 


N. 
Whiton Mch. Co., D. E., New London, 


GEAR CUTTING MACHINES, 
HELICAL AND SPUR (HOB) 

Adams Co., Dubuque, Iowa. 

Barber-Colman Co., kford, Ill. 

& fuaes Mf gs. Co., Providence, 


Gould & Eberhardt Leaner N. J. 
Lees-Bradner oa Glevelan: 
Meisselbach-Catucci Mfg. rom .» Newark, 


N. 
Newark Gear Cutting Machine Co., 


Newark, N. 
Scherr George, 143 Liberty St., New 


York. 


GEAR CUTTING MACHINES, 
HELICAL AND SPUR (SHAPER 
OR PLANER TYPE) 


— Gear Shaper Co., Springfield, 
t. 


GEAR CUTTING MACHINES, 
SPIRAL PINION ROUGHER 


Gleason Works, Rochester, N. Y. 


GEAR gpd "ene 


SPIRAL 
Gleason Works, Rochester, N. Y. 


GEAR CUTTING MACHINES, 
SPUR (ROTARY CUTTER) 


a sh Sharpe Mfg. Co., Providence, 


Gould & Eberhardt, Newark, N. J. 
Newark Gear Cutting Mch., Co., New- 


ark, N. J. 
Waltham Machine Works, Waltham, 


Mass. 
Whiton Machine Co., D. E., New Lon- 
don, Conn. 


GEAR CUTTING MACHINES, 
Wow AND WORM WHEELS 


som Co., Dubuque, Iowa. 

Bar Iman » Rockford m. 

Cincinnati Gear Cutting Mch. 
Cincinnati. 

Gould & Eberhardt, Newark, N. J. 

Lees-Bradner Co., Cleveland. 

Meisselbach-Catucci Mfg. Co., Newark, 


Newark Gear Cutting Mch. Co., New 
ar 
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the Point! 


That’s the comment machinists most 
frequently make about Starrett Divid- 
ers and Calipers. 














“They're a little finer on the point, a 
little easier to set accurately. Also, the 
points are a little harder—and the 
tools last a whole lot longer.” 


Ask your hardware dealer to show you. 
And if youre interested in better tools 
—and better work—send for Catalog 
No. 23“D” 

THE L.S. STARRETT CO. 


World’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy 
ATHOL, MASS. 


Starrett Tools 
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GEAR HARDENING MACHINES 
Gleason Works, Rochester, N. Y. 


GEAR TESTING MACHINERY 


Adams Co., Dubuque, Iowa. 
“a oe Sharpe Mfg. Co., Providence, 
Tool Co., 


Washington, D. C., 


Davenport Machine 
Rochester, N. Y. 
Ferner Co., R. Y., 
Gisholt Machine Co., 1300 E. Wash- 
ington Ave., Madison, Wis. 
peoeee Works, Rochester, ie a 
Lees-Bradner Co., Cleveland. 
Manufacturing Consulting 
Syracuse, N. 
Morse Twist Driil 
Bedford, Mass. 
Scherr, George, 
or 


Inc., 


Engineers, 
& Mch. Co., 
143 Liberty St., 


New 


New 


GEARS, CUT 

Adams Co., Dubuque, lowa. 

Albaugh-Dover Mfg. Co., 2147 Mar- 
shall Blvd., Chicago. 

Alling-Lander Co., Inc, Sodus, N. Y. 

Bethlehem Steel Co., Bethlehem, Pa. 

Bilgram Machine Works, 1231 Spring 
Garden St., Philadelphia. 

Bond Co., Charles, Philadelphia. 

Boston Gear Wks. Sales Co., Norfolk 
Downs, Quincy, Mass. 

Brown Co, A. & F., 79 Barclay St., 
New York. 

wk ae Sharpe Mfg. Co., 


Cincinnati Gear Co., Cincinnati. 
=. ire Co., 1329 Altgeld St., 


Chica 
Davis, etees, —— hia. 
Diefendorf Gear Corp., Syracuse, N. Y. 
Earle Gear & Mfg. Co., 4707 Stenton 
, Ave., Philadelphia. 
Falk Corp., Milwaukee, Wis. 
ee . Fdry. & Mch. Co. ; 


Fawcus Mach. Co., Pittsburgh. 
Fellows Gear Shaper Co., espringfield, 


Vt. 
Foote Bros. Gear & Mch. Co., 232- 
242 N. Curtis St., Chicago. 
Gangchor, Wm., Co., 16 No. Morgan 
cago. 
General, Electric Co., Schenectady, 
Gleason. Works, Rochester, N. Y. 
Grant Gear Works, Inc., Boston. 
Harrington Company, Philadelphia, Pa. 
Hindley Gear Co., Philadelphia. 
proves & Scott 


Providence, 


Buffalo, 


Co., Cleveland. 
O., 1120 West 


hicago. 
Lees-Bradner Co., Cleveland. 
Link-Belt ae end Chicag: 
Machine Products Co., Cleveland. 
Massachusetts Gear & Tool Oo., 34 
Nashua St., Woburn, Mass. 
Meisel Press Mfg. Co.,_948 Dorchester 
Ave., Boston 25, Mass. 
Meisselbach-Catucci Miz. Co., 
Cutting Machine Co., 


_Newark, N. J. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Nuttall Co., RK: D., Pittsburgh, 

Philadelphia Gear Works, Philadelphia. 

Pittsburgh Gear Mch. Co., 2700 
Smallman St., Pittsburgh. 

Poole Engineering & Machine Co., 

443 Liberty St., New 


Baltimore, M 
Scherr, George, 
or 
Simonds Infg. Co., Pittsburgh. 
Stahl G Co., Clevelan 


Newark, 


Newark Gear 


year & Mch. 

Stranahan Gear Co., Philedeionia: 
Toledo Mch. & Tool Co., Toledo. 

Wappat Gear Wks., Pittsburgh, Pa. 

Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


GEARS, DOUBLE HELICAL, CUT 

Bethlehem Steel Co., Bethlehem, Pa. 

Earle Gear & Mch. Co., 4707 Stenton 
Ave., Philadelphia. 

Falk Corp., Milwaukee, Wis. 

Farrel Fdry. & Mch. Co., Buffalo, 


Fawcus Machine Co., Pittsburgh. 
ig Bros. Gear -& Mch. Co., 
242 N. Curtis St., Chicago. 
Hlorsivursh & Scott Co., Cleveland. 

Lees-Bradner Co., Clevela 
——— Gear Cutting Mech.” Co., 


N. J. 
Nilee-Bemient-Pond Co., 111 Broadway, 
i “enn Gear Works, Philadelphia, 


Pittsburgh Gear & Mch. Co., 2700 
Smallman St., Pittsburgh. 


GEARS, FABRIC AND FIBRE 
Boston Gear Wks. Golee Co., Norfolk 
Downs, Quincy, 
1309 Els- 


Chicago Rawhide Mie” , 
ton Ave., icago. 
Diefendorf Gear Corp. Syracuse, N. 
Foote Bros. Gear Mch. Co., 333: 
242 N. Curtis St., Chiago. 
Ganschow, Wm., Co.. 16 No. Morgan 
St., Chicago. 
General Electric Co., Schenectady, 


Grant Gear Works, Inc., Bosto 
James Mfg. Co., D. O., 1120 West 

Monroe 8t., cago. 
Massachusetts Gear & Tool Co., Wo- 
eae Dorchester 


burn, Mass. 
— Press Mte, Co., 

Philadelphia “Gear Works, Philadel- 
pat ome 3 Mfg. Co., Pittsburgh. 

Gear & Machine Co., Cleveland. 
Wappat Gear Wks., Pittsburgh, Pa. 
GEARS, FORGED 
Nuttall Co., R. D., Pittsburgh. 


232- 


New- 


GEARS, MOLDED 
Brown Co., A. & F., 
New York. 
Foote | Bros. Gear & Mch. Co., 
N._ Curtis St., Chicago. 
Franklin Die-Casting Corp., 


Jones Fdry. & Mch. Cos koi Bes 4409 
W._ Roosevelt Rd., 

Link-Belt Company, Guia 

Philadelphia Gear Works, “Philadelphia, 

Poole Engineering & Machine Co.. 
Baltimore, Md. 

Simonds Mfg. Co., Pittsburgh. 

Stahl Gear & Mch. Co., Cleveland. 


79 Barclay St., 
232- 


Syracuse, 


GEARS, NON-METALLIC 
Albaugh-Dover Mfg. Co., 2147 Mar- 
shall Blvd., Chicago 
Boston Gear Wks. Sales Co., Norfolk 
Downs, Quincy, Mass. 
Chicago Rawhide Mfg. i.. 1309 Els- 
ton Ave., Chicago. 
Cincinnati Gear Co., Cincinnati. 
Earle Goer & Mch. Co., 4707 Stenton 
Philadelphia. 
Gear & Mch. ms 232- 
. Curtis St., Chicag 
Ganschow, Wm., Co., 16 Nonth Morgan 
St., Chicago. 
Grant Gear Works, Inc., Boston. 
Horsburgh & Scott _Co., Cleveland. 
James Mfg. Co., D. O., 1120 West 
Monroe St., Chicago. 
Massachusetts Gear & Tool Co., Wo- 
burn, Mass. 
Meisel Press Mfg. Co., 948 Dorchester 
Ave., Boston 25, Mass. 
Newark Gear Cutting Machine Co., 
Newark, N. D 
Nuttall Co., R. Pittsburgh. 
Philadelphia Bear “Works, Philadelphia. 
Pittsburgh Gear & Mch. Co., 2700 
Smallman St., Pittsburgh. 
Simonds Mfg. Co., Pittsburgh. 
Wappat Cear Wks., Pittsburgh, Pa. 
Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


GEARS, RAWHIDE 
Albaugh-Dover Mfg. Co., 2147 Mar- 
ic: 


shall egg ago. 
& F., 79 Barclay St., 


Brown Co., 
New Yo a 

Chicago Rawhide Mfg. Co., 1309 Els- 
ton Ave., Chicago. 

Cincinnati Gear Co., Cincinnati. 

Diefendorf Gear Corp., Syracuse, N. Y. 

Earle Gear & Mch. Co. , 4707 Stenton 
Ave., Philadelphia. 

Faweus Machine Co., Pittsburgh. 

Foote Bros. Gear & Mch. Final 
242 N. Curtis St., Chi 

Ganschow, Wm., Co., 1 
St., cago. 

Grant Gear Works, Inc., Boston. 

Horsburgh & Soott Co., Cleveland. 

James Mfg. Co., oO 1120 West 
Monroe S 


232- 
6 : oe Morgan 


Chicag 
Meisel Press inte Co. 94 948 Dorchester 


Ave., “1% 25, 
Nuttall Co., R. D., Pittsburgh. 
Philadelphia Gear Works, op iladel hia, 
Pittsburgh Gear & Mch. Co., 2700 
Smallman St., Pittsburgh. 
Simonds Mfg. Co., Pittsburg 
Stahl Gear & Machine Co., Cleveland. 
Wappat Gear Wks., Pittsburgh, Pa. 


GEARS, WORM 

Albaugh-Dover Mfg. ve 2147 Mar- 
shall Blvd., Chicag 

Alling-Lander Co., "Te, Sodus, N. Y. 

Boston Gear Wks. Sales Co., Norfolk 
Downs, Quincy, Mass. 

— & Sharpe Mfg. Co., Providence, 


Brown Co., A. & F., 79 Barclay St., 
New York. 

Cincinnati Gear Co., Cincinnati. 

Diefendorf Gear Corp., Syracuse, N. Y. 

Earle Gear & Mch. Co., 4707 Stenton 
Ave., Philadelphia. 

Fawcus Machine Co., Pittsburgh. 

Foote Bros. Gear ch. oe 232- 
2 N. Curtis St., 

Ganschow, Wm., Co., 78. . % Morgan 
. Chicago. 

Hindley Gear Co., Felleteipbie. 

Horsburgh & Scott Co., Cleveland. 

James Mfg. Co., La oO" 1120 West 
Monroe St., C 

Lees-Bradner Co., Cleveland, 

Link-Belt Company, Chicag . 

Massachusetts Gear & Tool Co., Wo- 
burn, Mass. 

Meisel Press Mfg. Co., 948 Dorchester 
ve., Boston Mass. 

Nee Gear Cutting Machine Co., 
New ode 

Nuttall” "t., R. D., Pittsbur 

Philadelphia Gear Works, Ohitudel hia. 

Pittsburgh Gear & Mch. Co., 2700 
Smallman St. —" 

Engineering 

Seite. Co., Pitts 

imonds g. Co., 

Smith, Winfield H., Se edcid, 1 oi 

Stahl Gear & Machine Co., Mo evoland. 


Stranahan Gear Co., Philadelphia. 
Wappat Gear Wks., Pittsburgh, Pa. 


gh. 
Machine Co., 


GENERATORS, ELECTRIC 
General Electric Co., Schenectady, 


Reliance Electric & Eng. Co., 1056 
Ivanhoe Road, Cleveland. 

Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


GENERATORS, GAS 
— Gas Furnace Co., Elizabeth, 


GIBS AND KEYS FOR 


CONNECTING RODS 
Moltrup Steel Products 
Falls, Pa. 


Co., Beaver 


GLUE HEATERS 
General Electric Co., 


Globe Mch. & Stamping Co., 
W. 76th St., Cleveland, O. 


Schenectady, 
1255 


GRADUATING MACHINES 


Ferner Co., R. Y., Washington, D.C. 
Noble & Westbrook Mfg. Co., Hart- 
ford, Conn. 


GREASE 
Sun Oil Company, Philadelphia. 


GREASE CUPS 
Bowen Products Corp., 


Auburn, N. Y. 
Link-Belt Company, i 


Chicago. 


GRINDING MACHINES, 
ABRASIVE BELT 


Porter-Cable Machine Co., Syracuse, 
Co., Greenfield, 


96 Warren St., 


Production Machine 


Mass, 
Walls Sales Corp., 
New York. 


GRINDING MACHINES, BENCH 

Bridgeport Safety Emery Wheel (Co., 
Inc., 1283 W. Broad St., Bridge- 
port, Conn. 

i ig & Sharpe Mfg. Go., Providence, 


Builders Iron Fdry., Providence, R. I. 
Cincinnati Electrical Tool Co., Cin- 


cinnati. 
7" Machine Co., Providence, 
Gallmeyer & Livingston Co.. 344 

et Ave., S. W., Grand Rapids, 
7 Grinder Co., J. E., Milwaukee, 


—— Electric Mfg. Co., Wausau, 
Ind. 


Marschke Mfg. Co., Indianapolis, In 
Cin- 


Neil & Smith Electric Tool Co., 
cinnati. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston. 

Walker Company, So. &.; 
ter, Mass. 

Wilmarth & 
toe Ave, N. 
Mich, 


Worces- 


Morman Co., 1180 Mon- 
wW., Grand Rapids, 


Inc., 


GRINDING MACHINES, CENTER 
Cincinnati Electrical Tool Co., Cin- 


cinnati. 
Diamond Mch. Co., Providence, R. I. 
E., Milwaukee, 


Gilbert Grinder Co., J. 


Wis. 
Neil & Smith Electric Tool Co., Cin- 
cinnati. 


CENTER- 
Cin- 


GRINDING MACHINES, 
LESS 


Cincinnati Milling Machine Co., 
cinnati. 
Heim Grinder Co., Danbury, Conn. 


GRINDING MACHINES, CHASER 
OR DIE 


Geometric Tool Co., New Haven, Ct. 

GRINDING MACHINES, 
CHUCKING 

Bryant Chucking Grinder Co., Spring- 
eld, 

Taylor & Fenn Co., Hartford, Conn. 


GRINDING MACHINES, 
aes eh Sharpe Mfg. Co., 


R 

Cincinnati Milling Machine Co., 
ley, Cincinnati. 

Consolidated Machine Tool Corp., 
Rochester, } : 

Gallmeyer ‘& Livingston Co.. 844 
cent Ave., S. W., Grand Rapids, 
Mich. 

Gould & Eberhardt, Newark, N, J. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Ingersoll Milling Machine Co., Rock- 
ord, 

LeBlond Machine Tool Co., R. K., 
Cincinnat 

Modern Tool Co., Erie, Pa. 

Newark Gear Gutting Machine Co., 
Newark, J. 

Norton Co., Worcester, Mass. 

Oesterlein Machine Co., Cincinnati. 

Pratt & Whitney Co.. Hartford, Conn. 

Universal Grinding Mch. Co., tch- 
burg, Mass. 

Union Twist Drill Co.. “en 

Walker —* Inc., 8., 


ter, 
Waltham “Machine Works, Waltham, 


Mass 
Wilmarth & Morman Co., 1180 Mon- 
09 Ate., N. W., Grand Rapids, 
ch. 


CUTTER 
Providence, 


Oak- 


Mass. 
Worces- 


GRINDING MACHINES, 
CYLINDER 
not Machine Co., 16 New Bond St., 


or Tt, Mass. 
Foster Machine Co., Elkhart, Ind. 


GRINDING MACHINES. 
CYLINDRICAL, PLAIN 


— & Sharpe Mfg. Co., 

Consolidated _ Machine Tool Corp., 
Rochester, N. Y. 

Fitchburg Grinding Mch. Co., Fitch- 
burg, ‘ass. 

Greenfield Tap & Die Corp., Green- 
eld, Mass. 

Landis Tool Co., Waynesboro, Pa. 


Providence, 


Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Mch. Co., 
Bedford, Mass. 

Norton Co., Worcester, Maes. 

Pratt & Whitney Co., Hartford, Conn, 

Universal Grinding Mch. Co.,’ Fitch. 
burg, Mass. 


GRINDING MACHIN 
CYLINDRICAL, UNIVERSAL 
Brown & Sharpe Mfg. Co., Providence 


Consolidated _ Machine Tool 
Rochester, N. Y. 

Fitchburg Grinding Mch. Co., 
burg, Mass. 

Landis Tool Co., Wagnetiore. re. 

Modern Tool Co., Erie, 

— Twist Drill & ch. Co., New 

Hartford, Conn 


edford, Mass. 
Pratt & Whitney Co., 
Thompson Grinder Co., Springfield, oO. 
Universal Grinding Mch. Co., Fitch- 
burg, Mass. 
Wilmarth & Morman Co., 1180 Mon- 
ion jaa | ae Grand Rapids, 
ic 


GRINDING MACHINES, DIE 
SINKERS, PORTABLE 

Keller Mechanical Enrineering Corp. 
74 Washington St., Brooklyn, N. 


GRINDING MACHINES, DISC 

Badger Tool Co., Beloit, Wis. 

Besly Co., Charles = 120- B 
Clinton St., Chicag 

Bridgeport Safety Teacs Wheel Co., 
Inc, 1283 W. Broad St., Bridge- 


cort, Conn. 
Diamond Machine Co., Providence, 


New 


Corp 
Fitch 


North 


Livingston Co 
G wae yey 


414 E. Gardner 
Co., 


Gallmeyer & 
—* Ave., S. W., 


ich. 

Gardner Machine Co., 
St., Beloit, Wis. 

Porter-Cable Machine Syracuse, 


Rowbottom Machine Co., Waterbury, 
nn. 


GRINDING MACHINES, 

et Safety aed | Wheel Co., 
Inc., 1283 W. Bro St., Bridge 
port, Conn, 

Gallmeyer & se oe: Co., 344 
Straight Ave., S. W., Grand Rapids, 


Mic! 
Heald Machine Co., 16 New Bond &t., 
Worcester, Mass. 
LaSalle Tool Company, LaNSalle, _ Ill. 
— Twist Drill & Mch. Co., New 


ord, Mass. 
Oliver Instrument Co., 1410 E. Mau- 
rian, Mic 


m 
Sellers & Co., Inc.. Wm., Philadelphia. 
Union Twist Drill ’Co., ‘Athol, Mass. 
Wilmarth & Morman Co., 1180 Mon- 

me Ave, N. W., Grand Rapids, 
i 


te 


GRINDING MACHINES, 
FLOOR-STAND TYPE 

Bridgeport Safety Emery Wheel Co., 
Inc, i . Broad St., Bridge 


port, 
"Electrical Tool Co., Cin- 


Cincinnati. 
cinnati. 
Cleveland Stone Co., Cleveland. 
Gallmeyer & Livingston Co., 344 
Straight Ave., S. W., Grand Rapids, 


Mich. 
Marschke Mfg. Co., Endianepels. Ind. 


Ransom Mfg. 
Taylor & Fenn Co., Fee ton. Conn. 
GAGE 


GRINDING MACHINES, 

Ferner Co., R. Y., Washington, D. 0. 

— Engineering Co., Spring- 
eld, O. 


GRINDING MACHINES, 
GEAR TOOTH 

Garrison Gear Grinder Co., 

Lees-Bradner Co., Cleveland. 


GRINDING MACHINES, HOB 
Barber-Colman Co., Rockford, Ill. 
Union Twist Drill Co., Athol, Mase. 


GRINDING MACHINES, INTERNAL 
Bridgeport Safety Emery Wheel Co., 
Inc., Fe neng W. Broad St., Bridge- 


port, Conn. 
Bryant Chucking Grinder Co., Spring- 
field, Vt. 
Machine Tool Corp., 


Consolidate 
Rochester, N. Y. 
ae oy & Lewis Mch. Tool Co., Fond 
du 
Green- 


Wis. 
Greenfield’ a & Die Corp., 


field, 

Heald Machine Co., 16 New Bond St., 
Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Micro Machine ——- Ta. 

So we 9 Tool Co., Eri 

Nei SS - ? Blectrie Tool Co., Cin- 
-*. 


0. 

Rivett 5s * Grinder Corp., Brigh- 

Tatiog & Fean Co., Hartford, Conn, 
aylor enn Co., Hartfor 0 

Van Norman Mch, Tool Co., Spring- 
field, Mas: 

Wilmarth & * sorman Co., 1180 Mon- 
Maat N. W., Grand Rapids, 
Mich. 


GRINDING MACHINES, 

d rT EN Emer 
ae — W. Bro: 8t., 
abit Con Mch. Co., Providence, R. I. 


GRINDING MACHINE, 
MULTIPLE SPINDLE 

Bryant Chucking Grinder Co., Spring- 
field, Vt. 


Dayton, O. 





KNIFE 


Wheel Co., 
Bridge- 
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An Opportunity for 
Special Representatives 


Mercury Metal is a guaranteed anti- 
seize bearing metal that won’t seize 
nor burn out—even when run abso- 
lutely dry. It has great strength, is 
suitable for any number of purposes, 
has many readily apparent advan- 
tages, sells quickly in trial quantities 
and stays sold. 





We will allot exclusive territories to 
high-class, live-wire special repre- 
sentatives—the best men we can tie 
up with. A really big proposition— 
write us. 


METAL SALES COMPANY 


511 Bergen Avenue, Jersey City, N. J. 

















Style D 


Advertising Personality 


Is reflected In our line of manufacture. Common 
and horse sense embodied In every style and size 
7 with a mission to give service is the 


Tucker Oil Hole Covers 
Catalogue No. 6 for your literature 


Style A has Rotary Sleeve 
Style B has Rotary Head 





Opened 


Style C 


Style B Style @ 


Style D 





Style F 


Style E 





E 
Q 
pa 
> 


GENTS: Fenwick Freres & Co., Paris, France. 
red Herbert, Ltd., Yokohama, Japan. 


_ 
> 








U. S. HAND MILLERS 


For all classes of light milling 


U. S. SENSITIVE DRILLERS 


For all classes of light drilling 
SEND FOR CIRCULARS AND PRICES 


United States Machine Tool Co. ““Sits“™ 








PATENTS  Sivcsz Enntas Com 


U. S. Patent ce 


Attorney-at-Law and Solicitor of Patents 
American and Foreign Patents secured. Searches made 
to determine patentability, validity and infringement. 


Handbook for Inventors sent upon request. 
McGill Building WASHINGTON, D.C. 










































Make Drills 
Last Longer 


By grinding them on 
Yankee Drill Grinders! 


Correctly ground drills are more 
durable, they get greater produc- 
tion and they do better work. 


In one plant in which records 
have been kept they know that 
the Yankee Drill Grinder has in- 
creased the life of their drills at 
least 25% and has saved at least 
$500 a year in labor costs (a boy 
operates the Yankee) since it has 
been installed. 


The New Yankee Drill Grinder 
grinds twist drills from No. 52 
to 4”; an efficient, accurate, 


modern machine—let us tell you 
about it. 

























Manufactur- 
—s, 
rinding 
Machinery Yankee 
Since 1900 Drill 
Grinder 


1180 Monroe Ave., N. W. 
GRAND RAPIDS, MICH. 


WILMARTH & MORMAN CO. 
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GRINDING MACHINES, 
MAKERS, DISC 
Gardner Machine Co., 
St., Beloit, Wis. 


PATTERR- 
414 E. Gardner 


GRINDING MACHINES, 


PIPE THREADING DIE 

Bignall & Keeler Machine Works, Ed- 
Wesderiiie, I. 

Landis Mch. Co., Waynesboro, Pa. 

National Machinery Co., Tiffin, O. 

GRINDING MACHINES, PISTON 
RING 

Badger Tool Co., Beloit, Wis. 

Heald Machine Go., 16 New Bond St., 
Worcester, a 

Pedrick Tool Mch. Co., 3639 No. 
Lawrence sX Philadelphia. 


GRINDING MACHINES, PNEU- 
MATIC 


Ingersoll-Rand Co., 11 Broadway, New 
York. 


GRINDING MACHINES, 
PORTABLE ELECTRIC 


Chicago Pneumatic = Co, 6 KE. 
44th St., New Yor 
ei Electrical, * Tool Co., Cin- 


nati. 
Gilbert Grinder Co., J. E., Milwaukee, 


Haskins Company, R. G., 520 W. 
Monroe St., Chicago, Ill. 

Neil & Smith Elec. Tool Co., Cin- 
cinnat 

Stow Mfg. Co., Binghamton, N. Y. 

Strand Mfg. Co., N. A., 5001 N. Lin- 
coln 8t., Chicago. 


Wisconsin Elec. Co., Racine, Wis. 
GRINDING MACHINES, RADIAL 
BALL RACE, ETC. 


Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston 
Van ttermen “Mch. Tool Co., Spring- 

field, Mass. 
GRINDING MACHINES, 
RING WHEEL 


Badger Tool Co., ; 
— H., 120-B N. Clin- 


Besly & Co., Chas. 
Bridg —" Salen E Wheel Co 
idgepor’ afe mery ee oe 
4 283 . Broad St., Bridge 


Inc,. 
port, Conn. 
Gardner Machine Co., 414 E. Gardner 
St., Beloit, Wis. 
Graham Mfg. ©o., Providence, R, L 


Beloit, Wis 


GRINDING MACHINES, 
ROTARY SURFACE 


~~ Scale & Mch. Co., Boston, 

ass. 

aos Machine Co., 16 New Bond St., 
orcester, Mass. 

LaSello Tool Company, LaSalle, IL 


Pratt & Whitney Co., “Hartford, “conn. 
GRINDING MACHINES, SURFACE 


sane ve ich. Tool Co., East Provi- 
ence, 
Blanchard a. oe 64 State St, 
Me Sy Safety sO ty Wheel 
me 
ine, 1288 Broad S8t., fides! 
rt, 


Brown’ & She Sharpe Mfg. Co., Providence, 
Consolidated Machine Tool Corp., 
Roch 


ester, N. Y. 
Diamond - ee a Pr 
Gallmeyer n 
Pits ht Ave., 8S. W., Grand Rapids, 
Gardn -, Mechine Oo.. 414 E. Gardner 
t, 8. 
Heald Machi achine Co., 16 New Bond 8t., 
Ww oh ass. 
LaSalle Tool Co., LaSalle, Il. 
Newton Machine me Works, 
Rochester, 
Nobile & Westbrook Mfg. Co., Hart- 
N vg Cc Ww. ter, Mass. 
roester, 
Pratt & Whitney Oo * Hartford, Conn. 
Rowbottom ee *Co., Waterbury, 


80 —; & Adams Co., Clevelan 
Universal oAading Mch. Co., Ssteh- 


burg, Mass. 
Walker Company, Inc., O. S., Worces- 


Mass. 
Morman Co., 1180 Mon- 
walmart N. Wes Grand Rapids, 

Mich. 


Inc., 


GRINDING MACHINES, SWING 


Cleveland Stone Co., Clevelan 
Gallm & Livin ton 344 
Straight 


Ave., 8. buat “Rapids, 
GRINDING MACHINES, TAP 
Ferner Co., R. Y., Washington, D. C. 
Gallmeyer & Livingston Co, 844 

Sretent Ave., S. W., Grand Rapids, 


GRINDING MACHINES, 
TOOL AND CUTTER 
Armstrong Bros. Tool Co., 313 North 
Francisco Ave., cago 


Machine Co., Bridgeport, Conn. 
Barnes , F. '& John, 231 Ruby 
a Saf Wheel Co., 
Inc., 1283 | St., Bridge- 


ee b, Mfg. Co., Providence, 
Oteinnati piilling Machine Co., Oak- 
Corigianel Mashine Tool Corp., 


. oS 
Co., Providence RY 


eg Oy 
Pient Bearing Co., New Britain, 


Gallm Bo ay 
Siralent At Ave., er Grande 


Gisholt Machine Co., 1800 E. Wash- 
ington Ave., Madison, 
Greenfield Tap & Die Corp., Green- 


» Mass. 
Laiieed. Meh. Tool Co., BR. K., Cin- 





Marschke Mfg. Co., india lis, In 

— So... Fd 

Modern Tool Gu, Erie, Pa. 

Morse Twist D & Mch. Co., New 
Bedford, Bay 

Mummert-Dixon Co., eae: Pa. 

National Acme Co., ‘Clevelan 

Norton Co. Worcester, M 

Oesterlein Machine Co., Cincinnati, oO. 

Ransom Mfg. Co., Oshkosh, Wis. 

a Fary. & Mch. Co., 54 N. 
5th St., Philadelphia. 

“— & OCo., Inc, Wm., Philadel- 

ia. 
Taylor & Fenn Co., Hartford, Conn. 
Universal Grinding "Mch. Co., Fitch- 


burg, Mass. 
Walker Company, Inc., 

ter, Mass. 
Wilmarth & 

roe Ave., 


0. S., Worces- 


Morman Co. 1180 Mon- 
N. W., Grand Rapids, 


ich. 
Wisconsin Elec. Co., Racine, Wis. 
GRINDING MACHINES, 
UNIVERSAL 


Gallmeyer & ,/ 


Co., 
Straight Ave., S. W. 


344 
, Grand Rapids, 


Mich. 

a Tap & Die Corp., Green- 
eld 

Morse Twist. Drill & Mch. Co., New 
Bedford, Mass. 


Thompson Grinder Co., Springfield, O. 

Universal —_—— Mch. Co., Fitch- 
burg, Mas: 

Wilmarth & in Co. 1180 Mon- 
roe Ave., N. W., Grand Rapids, 
Mich. 

GRINDING MACHINES, 
UNIVERSAL, 


LATHE AND 
PLANER TOOLS 


xisholt Machine Co., 1300 E. Wash- 
ington Ave., Madison, Wis. 

Sellers & Co., Inc., Wm., Philadelphia. 

GRINDING SPINDLES 

Ex-Cell-O Tool & Mfg. Co., Detroit. 


GRINDING WHEELS 
Abrasive Co., eg a Philadelphia. 


—— & Co., Inc., E. C., Indianapolis, 
Bridgeport Safety Em Wheel Co., 
snes 1283 W. Bro St., Bridge- 


Conn. 
outueetaden’ Co., Niagara Falls, N. Y. 
Cleveland Stone Co., Cleveland. 
Norton Co., Worcester, Mass. 
GRINDSTONES 
Cleveland Stone Co., Cleveland 


GUARDS FOR MACHINERY 
Breese Bros. Co., Cincinnati. 
2445 West 


Chicago Perforating ae 
24th Place, Chicag 

Taylor-Shantz Co., Eechenee, | foe ee 

Wiesman Mfg. Co., Dayton, 

ounans ror PUNCH PRESSES, 

Taylor-Shantz Co., pee... N. Y. 

Wiesman Mfg. Co., Dayton, O. 

HAMMERS, AIR 

Nazel Engineering & Machine Works, 
4043 North Fifth St., Philadelphia. 


HAMMERS, DROP 


Bliss Co., E. W., Brooklyn, N. Y. 

Chambersburg Rucinesting oo. .» Cham- 
bersburg, Pa. 

Miner & Beck Mfg. Co., Derby, Conn. 

“eB Co., 111 ' Broad- 


ork. 
Toledo Mch. & Tool Co., Toledo, O. 
Williams, White & Co., Moline, Ml. 


HAMMERS, HELVE 
Bradley & Son, Inc., C. C., Syracuse, 


High Speed Hammer Co., Inc., Roches- 
ie a 


HAMMERS, PNEUMATIC 


Chicago Pnematic Tool Co, 6 E. 
44th 8t., New 

Ingersoll-Rand Co., 11 Broadway, New 
York. 


HAMMERS, POWER 
Barbour-Stockwell Co., Cambridge, 


& Son, Inc., C. C., Syracuse, 
High Speed Hammer Co., Inc., Roches- 


Nazel Engineering & Machine Works, 
4043 North Fifth St., Philadelphia. 
Ryerson & Son, aa T., 2558 
16th St., Chi 
West Tire Setter Rochester, N. Y. 
Williams, White & he Moline, Til. 


HAMMERS, SOFT 


Chicago Rawhide Bite. Co., 1809 Els 
ton Ave., Chicag 


Bradl 





HAMMERS, STEAM 
Chambersburg Engineering Co., Cham- 


bersburg, Pa. 
a Se Co., 111 Broadway, 
Sellers. & Co., Inc., Wm., Philadelphia. 


nanesne, | ay 
American 
Bond, Charles wos. we Co etie 


Brown Co., A. & F., 79 Barclay St.. 
ew 
Brown & Sharpe Mfg. Co., Providence, 


Fafni: ir Bearing Co., New Britain, Conn. 
Hyatt Roller Bearing ©o., Newark, 


Link-Belt Company, Guleago, 
N parture Mfg. Bristol, Conn. 
Sr Oe Co., 54 N. 


E,. . ngville, 
~ Co., Jenkin- 


Pa. 
Sons Co., T. B., Chambers- 
Pa. 


HARDNESS TESTING 
INSTRUMENTS 

Shore Instrument & Mfg. Co., 
Jamaica, N. Y. 


burg, 


Inc., 


HEATING AND VENTILATING 
APPARATUS 


Buffalo Forge Co. 


» Buffalo, N 
—— Electric 


™ ¢ 
Co., Schenectady, 


. 


HEAT-TREATMENT OF STEEL 
—— Treatment Co., Eliza- 


be J 
Bennett Metal Treating Co., Elmwood, 
Machine Products Co., Cleveland. 


Nuttall Co., R. D.. Pittsburgh. 

Pittsburgh ‘Gear & Mch. Co., 2700 
Smallman St., Pittsburgh. 

HOBBING MACHINES 

See Gear Cutting Machines, Helical 


and Spur (Hob) and Gear Cutting 
ae Worm and Worm Wheel 
t) 


HOBBING MACHINES, MULTIPLE 
SPLINE 


Sommer & Adams Co., Cleveland. 

HOBS 

Barber-Colman Co., Rockfo Tl. 
Keovlabes., 


Brown & Sharpe Mfg. Co., 
RL 7 


Clark Cutter Co., Detro’ 
~~ Chain & Sire! Mis, » Indianap- 
olis, 


Ind. 
Gould & Eberhardt, Newark, N. J. 
— Tap & Die Corp., Green- 
e 


ass. 
Lees-Bradner Co., Cleveland. 
Meisselbach-Catucci Mfg. Co., Newark, 


N.. 3. 

Newark Gear Cutting Mch. Co., New- 
ark, N. J. 

Union Twist Drill Co., Athol, Mass. 

HOISTING AND CONVEYING 
MACHINERY 

Wright Mfg. Co., Lisbon, O. 


HOISTS, AIR 

Chicago Pneumatic Tool Co, 6 E. 
44th St., New York. 

Hanna Engineering gaa 1763 Els- 


ton Ave., C 
— “Rand Co. ite *i1 Broadway, New 


HOISTS, CHAIN, ETC. 


Harrington Company, riee hia, " on 
Ford Chain Block Co., iladelphi 
Th on 


Niles-Bement-Pond Co., 
New York. 

Roeper _ and Hoist Works, Read- 

want Mtg. Co., Lisbon, O. 


Yale & Towne Mfg. Co., Stamford, 
Conn. 


HOISTS, ELECTRIC 

Link-Belt Company, Chicago 

— Co., i ‘Broadway, 
ew 

Roeper Crane & Hoist Works, Read- 


» Pa. 
Thomas Elevator Co., 24 So. Hoyne 


Ave., Chicago, 
bg & Towne Mfg. Co., Stamford, 


HOISTS, PO a 


Canton Fdry. & M Co., Canton, O. 

Chicago 7,2 ‘Tool’ Co., 6 E. 
44th St., New ey iw 

Ingersoll-Rand Co., 11 Broadway, New 

York. 


HYDRAULIC MACHINERY AND 
TOOLS 


Bethlehem Steel Co., Bethlehem, Pa. 
ee _— g Co., m- 


rsburg, 

Elbes Hngineering Works, Charles F., 
222 North Morgan St., Chicago. 
oe Co., 11 Broadway, New 
wow Ter Co., 111 Broadway, 

ew Yor' 
nee = ry Son, © nn T., 2558 W. 
Watson-Stiilman ‘Co., 192 Fulton St. 
Williams, White & Co., Moline, Ill. 


INDEX CENTERS 
See also Milling Machines, Horizontal, 


U: 

Abrasive Mch. Tool Co., East Provi- 
ence, 

Knight Mchy. Co., W. B., St. Louis. 


INDICATORS, SPEED 
Atkins & Co., Inc., E. C., Indianapolis, 


Ind. 
Brown, & Sharpe Mfg. Co., Providence, 
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Dictagen 4 Ge, Besme, 166 W. Mon. 
Greene, ‘tweed & Co., 109 Duane St. 
or! 
— George, 143 Liberty St., New 
Starrett oo. L._S., Atel, Mass. 
Veeder Mfg. om Co., 39 t 
Hartford, Conn. 


INDICATORS, TEST 
Brown _& Sharpe Mfg. Co., Providence, 


Federal Products Corp. Providence, 

Ferner Co., R. Y., Washington, D. ©. 
we, H. A., Cleveland, 

Norton Co., Worcester, Mass. 

— George, 143 Liberty St., New 

r 

Starrett Co., L. 8., i. Mass. 

Wallace Bros., 160 N. Wells St., Chi- 
cago 


INTENSIFIERS, HYDRAULIC 


Elmes_Eng-’g. Works, Chas, E., 222 
N. Morgan St., cago. 
— Press Mfg. Co., Mt. Gilead, 


sew ork Co., 111 Broadway, 


or 

Sellers & Co., Wm., Philadelphia. 

Wess tain Co. ., 192 Fulton 8t.. 
New York. 

IRON, RUSTLESS 

Ludlum Steel Co., Watervliet, 


JACKS, HYDRAULIC 

Watson-Stillman Co., 192 Fulton St.., 
New Yor 

JACKS, PLANER 


Armstrong Bros, Tool Co., 313 North 
Francisco Ave., Chicago. 


ne Y¥. 


JIGS AND FIXTURES 
American Tool & Mfg. Co., 


0. 
Banner Die, 


Urbana, 
Tool & Stamping Co., 
Columbus, O. 
— Tool & Mfg. Co. Works, Arthur 
Philadelphia. 
coluiibus Die, Tool & Mch. Co., Co 


0. 
Garrison ‘Machine Works, Dayton, 0. 
Gisholt eos e os 1 ve - Wash. 
ington Ave., 
Geier Co., P. A., Clevel oe” 
Globe Mch. & Stamping Co., 1255 
W. 76th St., Cleveland, 





Oo. 
—- piling Machine Co., Rock- 


Th. 
. aabeat i: * 529 Market S8t., 
gansport, 
we oe "iesdtins Engineers, 
Syracuse, N. Y. 
“— Meh. Tool & Die Co., Roselle, 


Moline 'T 1 Co., Moline 
Pomme Tool 


a. 
Pratt & Whitney Co., Hartford, Conn. 
Production Engineering Corp., Cana- 


Reliance 1 Die & Stamping Co., 515 N 


8t., cago. 
Ruthman Machinery Co., Cincinnati. 
Sommer & Adam Co., Cleveland. 
teel Products Engineer ng Co., Spring- 


field, Ohio. 
Taft-Peirce a, Co., Woonsocket. R. I. 
Taylor-Shantz ester, N. Y. 
Wade Tool Co., Waltham, Mass. 
Wappat Gear Wks., Pittsburgh, Pa. 


KETTLES, SODA 
a igs Sharpe Mfg. Co., Providence. 


rg Sy ." » York, 


KEYSEATERS 

Baker Bros., Ine, 2 Folete, 0. 

Consolida’ — ., * Tool Corp., 

Davi: ¥.. ter C Rochester, N. Y. 

Lapointe Machine ‘fool Go., radeon. 

ase, 

Mitts & Merrill, 843 Water St., Sag- 

inaw, 


Morton Mfg. Co., Muskegon Heights, 


Newton Machine Tool Works, Inc., 
Rochester, N. Y. 
ck ae Co., 111 Broadway, 
ew 
ve & Son, Joseph T., 2558 W 
th St., Chicago. 


KEYSEATERS, PORTABLE 
Burr & Son, John T., Brooklyn, N. Y. 


KEYS, MACHINE 
Moltrup Steel Products Co., Beaver 


Falls, Pa. 
Morton’ Mfg. Co., Muskegon Heights. 


Mich. 
Suh BD Nettd” dion 
ney .» Hartfo' . 
Williams, JH. & Co., Buffalo, N. Y. 


KNIVES, MACHINE 

Atkins & Co., Inc., E. C., 
lis, In 

Coes Wrench Co., Worcester, 


KNURL Sooeee sania 
h roviden 
Pratt & Wiktney. Co., Hartford, my 


KNURLING TOOLS 
Aca Bros, Tee Tool Co., 313 North 
sco Ave., 
Whitney Co. CateAGO. ord, Conn. 
Witttars, a. ee ng Co., Buffalo, N. Y. 


LAMP QUARDS, ETC. 
McCrosky Tool Corp., Meadville, Pa. 
LAMPS, ELECTRIC 
General Electric Co., 


Indianapo- 
Mass. 


Schenectady. 
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N 
\S BOWEN PRODUCTS CORPORATION 
AUBURN, NEW YORK 


NEW YORK, 220 Broadway 
DETROIT, 2760 W. Warren Ave. 
KANSAS CITY, 2005 East 15th St. 
BOSTON, 161 Massachusetts Ave. 





HE proper lubrication of the 

machines you build depends 
largely upon the means you provide 
for it. Empress Grease and Oil Cups 
have done the job for years on all 
types of machinery—they will solve 
your lubrication problem. There is 
an Empress Cup for every need. 


Complete data on these cups and over fifty other 
types is given in Booklet No. J-103. Write for it. 


Branches 

SAN FRANCISCO, Monadnock Bldg. 
MINNEAPOLIS, 983 17th Ave. 
CLEVELAND, 7113 Euclid Ave. 
CHICAGO, 2110 Michigan Ave. 


- Manufacturers of Empress Lubricating Devices since 1890 











THEWAVy SET BLADE 
Metal Cutting Saws 


We can supply the saw best fitted to your 
metal cutting requirements. Hack Saw 
blades and frames and Band Saws in sev- 
eral types and in all standard sizes. Band 
Saw Machines for Foundry and Sheet> 
Metal Shops. 


May we send complete catalog ? 


The Henry G. Thompson & Son Co. 


NEW HAVEN, CONN., U. S. A. 








Hjorth Perfection Spring Winder 









No fac’ complete without one. Makes : 
qrery kind, o ae : Bight or left-hand. Hjorth 
wire $1. 
Capacity to 3/16 wire 2.50 /f interested, Lathe @ Tool 
Capacity to 5/16 wire 6.00 = send for circular Company 


10 Tremont 8t. 

Boston, Mas: 
orks: 

Woburn, Mass 








(Patented) Hardware Agents Wanted 











SCREENS OF ALL_ KINDS 
Chicago Perforating Co, 


Ww Ath Pi 
moma °° CHICAGO, ILL. 


Perforated Metal Machinery Guards 


























Sealed bids will be received by the NEW YORK STATE 
BRIDGE AND TUNNEL COMMISSION and NEW JERSEY 
INTERSTATE BRIDGE AND TUNNEL COMMISSION at 
the office of the Commissions, Room 3004, Woolworth Build- 
ing, New York City, until 1:30 o’clock P. M. (Eastern Stand- 
ard Time) Tuesday, September 8th, 1925. 


FOR FURNISHING VENTILATING AND TRANS- 
FORMER FANS WITH NECESSARY MOTOR. 
CONTROL AND TRANSMISSION FOR EACH 
AND INSTALLING THIS EQUIPMENT IN THE 
NEW YORK AND NEW JERSEY VENTILATION 
BUILDINGS, KNOWN AS CONTRACT NO. 12 OF 
THE HOLLAND TUNNEL. 


The principal items of the contract are furnishing and 
installing 84 ventilating fans and 6 transformer blower fans 
and 90 motors. At the above place and time the bids will be 
publicly opened and read. The award of the contract, if 
awarded, will be made by the Commissions as soon there- 
after as practicable. The Commissions reserve the right 
to reject any and all bids. 


Bonds in the sum of One Hundred Thousand ($100,000.) 
Dollars each to the State of New York and to the State of 
New Jersey will be required for the faithful performance 
of the contract. 


No bids will be received or considered unless accompanied 
by two: certified checks upon a National or State Bank or 
Trust Company, satisfactory to the Commissions and _lo- 
cated in New York City or the cities of Newark or Jersey 
City in the sum of Twenty Thousand ($20,000.) Dollars 
each, one payable to the order of the “Comptroller of the State 
of New York,” and the other to the order of “The New 
Jersey Interstate Bridge and Tunnel Commission.” 

The time allowed for the completion of the work is 14 
months 2 weeks after the date of the delivery of the contract. 

Book containing forms of invitation to bid, proposals, con- 
tract, specifications and bond and contract drawings, etc., 
can be obtained at the office of the Commissions for the 
sum of $5.00. 


New York State Bridge and Tunnel Commission, 
GEORGE R. DYER, Chairman. 


New Jersey Interstate Bridge and Tunnel Commission, 
THEODORE BOETTGER, Chairman. 
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LAPPING MACHINES, POWER 


eonies Iron Foundry, Providence, 

Moline “Tool Co., Moline, Ill. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 


LATHE ATTACHMENTS 
American Tool Works, Cincinnati. 
Barnes Co., W. F. & John, 231 Ruby 


St., Rockford, Il. 
Barnes Dri Co., 814 Chestnut St., 
Rockfo 


Bradford Mch. Tool Co., Cincinnati. 
Champion Tool Works, 4955 Spring 
Grove Ave., Cincinnati. | ; 
Cisco Mch. Tool Co., Cincinnati. 
Diamond Machine Co., Providence, 


Flather Co., Nashua, N. H. 
Greaves-Klusman Tool Co., Cincinnati. 
Hendey Mch. Co., Terrington, Conn. 
iamend | Mch. Tool Co., R. K., Cin- 
cinna 
Lodge rs Shipley Machine Tool Co., 
Cincinnati. 
Monarch ag 4 Tool Co., 209 Oak 
St., Sidn 
Mueller Mch. ‘Tool Co., Cincinnati. 
Rivett — & Grinder Corp., Brigh- 
ton, 
kford Tool Co., Rockford, Ml. 
Bsiece Falls Machine Co., Seneca Falls, 


South Bend Lathe Works, Inc., South 


Bend, 
Me. A Machine Tool Co.. 631 
Southern Ave., Springfie oO. 
Stark Tool Co., Waltham, Mass. 
Wade Tool Co., Waltham, Mass. 
LATHE DOGS 
Armstrong Bros. Tool Co., 313 North 


Francisco Ave., Chicago. 
Ready Tool Co., Bridgeport, Conn 
Western Tool & Mfg. Co., Springfield, 


Ohio. 
Williams, J. H., & Co., Buffalo, N. Y. 
LATHE DOGS, SAFETY > 
Armstrong Bros. Tool aes 313 Nerth 
Francisco rene Chicag: 
Williams, J. H., & Co., eRuffalo, N nN. - 2. 


LATHES, PLANER AND SHAPER 
TOOLS 


Armstrong Bros. Tool Co., 313 North 
Francisco Ave., Chicago. 
Gisholt Machine Co., 1300 E. Wash- 


ington Ave., Madison, Wis. 
a ta Tool Co., Ine, Springfield, 


t. 
Motsouly re Corp., Meadville, Pa. 
O. K. Tool Co., Inc... Shelton, Conn. 
Ready Tool Co., Bridgeport, Conn. 
Western Tool & Mfg. Co., Springfield. 


Ohio. 
Williams, J. H., & Co., Buffalo, N. Y. 


LATHES, AUTOMATIC 

Gisholt Machine Co 1890. Soa Wash- 
ington Ave., Ma 

Jones & Lamson Machine Co.. Spring- 
field, Vt. 

LeBlond, R. K., Mch. Tool Co., Cin- 
cinnati, 

National Acme Co., Clevelan 

New Britain Machine Co., 
Conn. 


Potter & Johnston Machine Co., Paw- 


tuc R. 
Pratt & "Whitney Co., Hartford, Conn. 
Reed-Prentice Co., Worcester, Mass. 


— Machine Tool Co., Rockford, 


Oo. 
New Britain, 


LATHES, AUTOMATIC SCREW 
THREADING 

Automatic Machine Co., Bridgeport, 
onn. 

LATHES, AXLE 

Betts Machine Co., Rochester, N. Y. 

Consolidated Machine Tool Corp., 
Rochester, N. Y. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Seliers & Co., Inc., Wm., Philadelphia. 

Seneca Falls Machine Co., eneca 
Falls, N. Y. 

LATHES, BENCH 

Ames Co., B. C., Waltham, Mass. 

Diamond Mch. Co., Providence, R. I. 


Elgin Tool Works, Inc., Elgin, Il. 
Hjorth Lathe & Tool Co., Boston. 
Pratt & Whitney Co., Hartford, Conn. 
Rivett Lathe & Grinder Corp., Brigh- 


ton, Boston. 
oc - Falls Machine Co., Seneca 
a 


South ‘Bend, Lathe Works, Inc., South 


Ben 
Stark Tool Co., Waltham, Mass. 


Van Norman Mch. Tool Co., Spring- 
field, Mass 

Wade Tool Co., Waltham, Mass. 

LATHES, BORING 

Betts Machine Co., Rochester, N. Y. 

Consolidated Machine Tool Corp., 


Rochester, N. Y. 

Gisholt Machine Co., 1300 E. Wash- 
ington Ave., Madison, Wis. 

LeBlond, R. K., Machine Tool Co., 
Cincinnati. 

ties Repent Pond Co., 111 Broadway, 


ork. 
Sellers & Co. , Inc., Wm., Philadelphia. 


LATHES, BRASS WORKERS 
Acme Machine Tool Co., Cincinnati. 
Bardons & Oliver, Cleveland. 
Dreses Machine Co., Cincinnati. 
gg — Machine Co., 

8, ; 


eneca 


Springfield Machine Tool Co., 631 
Southern Ave., or, 0. 

Warner & Swasey . Cincinnati. 

LATHES, CAR WHEEL 

Betts Machine Co., Rochester, N. Y. 

Congoli Machine Tool Corp., 


Rochester, N. Y. 

_ * ~~ -Pond Co., 111 Broadway, 
New 

Sellers & Co., Inc., Philadelphia. 


LATHES, CRANKSHAFT 
American Tool Works Co., Cincinnati. 


Betts Machine Co., Rochester, } 

Consolidated wgchine Tool Corp., 
Rochester, ee 

LeBlond Machine Tool Co, R. K., 
Cincinn 


Lodge x “Shipley Machine Tool Co., 
Cincinnati. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Wickes Bros., Saginaw, Mich. 


LATHES, DOUBLE-END 

Greenlee Bros. & Co., Rockford, IIL 

—— Milling Machine Co., Rock- 
ord, 


LATHES, ENGINE 


American Tool Works Co., Cincinnati. 
Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, II. 


Barnes Drill Co., 814 Chestnut St., 

Rockford, Ill. aha 
Betts Machine Co., Rochester, N. Y. 
Boye & Emmes 


Machine Tool Co., 
Cincinnati. 


Bradford Mch. Tool Co, 
Champion Tool Works, 


Cincinnati. 
4955 Spring 


Grove Ave., Cincinnati. 

Cincinnati Lathe & Tool Co., Oakley, 
Cincinnati. 

Cisco Machine Tool Co., Cincinnati. 

Consolidatd Machine Tool Corp., 
Rochester, N. Y. 

— Gear & "ah Co., 4707 Stenton 

ve., Philadelphia. 


a, NL. 
Gisholt Machine Co., 1300 E. Wash- 
ington Ave., Madison, Wis. | : 
Greaves-Klusman Tool Co., Cincinnati. 
Hendey Mch. Co., Torrington, Conn. 
LeBlond Machine Tool Co., R. K., 
Cincinnati. 
Lehmann Machine Co., St. Louis, Mo. 


Lodge & Shipley Mch. Tool Co., Cin- 
nn 

PR rome Machine Tool Co., 209 Oak 
St., Sidney, O. 


Morris Machine Tool Co., Cincinnati. 
Mueller Mch. Tool Co., ‘Cincinnati. 
Niles-Bement-Pond Co., 111 Broadway, 


New ork, 
ee Co.; 
& Whitney Co., Hartford, Conn. 


Reed-Prentice Co., Worcester, Mass. 
— Lathe & Drill Co., Rockford, 


11. 
Rockford Tool Co., Rockford, Tl. 
Ryerson & Son, Joseph T.,. 200s W. 
16th St., Chicago 
Seneca Mechine Co., 
Sidney, O. 


Falls, N. 
Sidney ‘Machine Tool Co., 

South — Lathe Works, Inc., South 
Tool Co., 631 


Southern Ave., Springfield, 
Walcott Lathe Co., Jackson, Mich. 
Wickes Bros., Saginaw, Mich. 


LATHES, EXTENSION BED AND 
GAP 


Machine Syracuse, 


Seneca 


Ben 
Springfield “Machine 


Barnes Drill Co., 814 Chestnut St., 
Rockford. Tl. 

pe me a Company. Philadelphia, Pa. 

LeBlo K., Machine Tool (Co., 
Cacieett. 


South Bend Lathe Works, Inc., South 
Bend, Ind. 


LATHES, FOOT POWER 

Barnes Co.. W. F. & John, 231 Ruby 
St., Rockford, TI. 

Seneca Falls Machine Co., Seneca 
Falls, N. Y. 

LATHES, GUN BORING 

Betts Machine Co., Rochester, N. Y. 

Consolidated Machine Tool Corp., 
Rochester, N. Y. 

oo -Pond Co., 111 Broadway, 

Springfield Mch. Tool Co.. 631 South- 
ern Ave., Springfield, O. 

LATHES, PATTERNMAKERS’ 

ores o Machine Co., Seneca 

South beet Lathe Works, Inc., South 
Bend, Ind. 

LATHES, PULLEY 

Avey Drilling Mch. Co., Cincinnati. 


LATHES, SHAFT 


Betts Machine Co., Rochester, N. Y. 

Consolidated Machine Tool Corp., 
Rochester, } 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Sellers & Co., Inc., Wm., Philadelphia. 

Seneca Falls Machine Co., Seneca 
Falls, N. Y. 

LATHES, SPEED 

Diamond Machine Co., Providence, 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

LATHES, SPINNING 

Adriance Machine Co., Inc., 78 Rich- 
ards St., Brooklyn 4 

Bliss Co., E. W., Brooklyn, N. 

Stoll Co., Ine., D. H., ae. eg 

Toledo Mch. & Tool Go.. Toledo, 


See also Chucking Machines. 


LATHES, TURRET 

Acme Machine Tool Co., Cincinnati. 
Bardons & Oliver, Corson. 

Betts Machine Co., Rocheste x 
Bullard Machine Tool Go Vdldeebect., 


Tool Corp., 


onn. 
Consolidated 
Rochester, N. 
Dreses Machine Tool Co., Cincinnati. 
Foster Machine Co., Elkhart, Ind. 
Gisholt Machine B.. 1300 ~ Wash- 
ington Ave., Madison, 
Greaves-Klusman Tool Co., Cincinnati. 
Greenlee Bros. pO, Rockford, Il. 
Tool Co., Indian- 


Machine 


apolis, 

ae & fame Machine Co., Spring- 
e 

LeBlond, be K., Machine Tool Co., 
Cincinn 


Lodge & Shipley Mch. Tool Co., Cin- 
cinnati. 

Morris Mch. Tool Co., Cincinnati. | 

New Britain Machine Co., New Britain, 
Conn. 

Pratt & Whitney Co., Hartford, Conn. 

Rivett —_ & Grinder Corp., Brigh- 
ton 

ms ae Machine Tool Co., 631 
Southern Ave., Springfield, Ohio. 

Stark Tool Co., Waltham, Mass. 

ote Turret Machine Co., ‘Madison, 


is. 
Wade Tool Co., Waltham, Mass. 
Warner & Swasey Co., Cleveland. 


LATHES, WOODWORKERS’ 
Barnes Co., W. F. & John, 231 Ruby 


St., Rockford, Il. 
Greenfield Tap & Die Corp., Green- 
field, Mass. 


LEATHER BELTING, ROUND 
See Belting, Round Leather. 


LEVELS 


ae Co., Eugene, 166 W. Mon- 
St., Chic 


ago. 
Keuffel & Esser Co; Hoboken, N. J. 
Pratt & Whitney Co., Hartford, Conn. 


Starrett Co., L. S., Athol, Mass. 

Universal Boring Mch. Co., Hudson, 
Mass. 

LOCKS FOR INDUSTRIAL PUR- 
POSES 

Yale & Towne Mfg. Co., Stamford, 
Conn. 

LUBRICANTS 

Dixon Crucible Co., Joseph, Jersey 
chy, M. J. 

Oakley Chemical Co., 26 Thames St., 
New York. 

Royersford Fdry. & Mch. Co., 54 N. 
5th St., Philadelphia. 


Sun Oil Co.. Philadelphia. 


LUBRICATORS 


Besly & Co., Chas. ae 120-B North 
Clinton St., Chicag 


Bowen Products an. Aubum, N. Y. 
Greene, Tweed & Co., 109 Duane St., 


New York. 
Royersford Fdry. & Mch. Co., 54 N. 
5th St.. Philadelphia. 


MACHINISTS’ SMALL TOOLS 


See Calipers, Hammers, Wrenches, 
Drills, Taps, etc. 

MALLETS, RAWHIDE 

Chicago Rawhide Mfg. Co., 1309 Els- 


ton Ave., Chicago. 
MANDRELS, EXPANDING AND 
SOLID 


See Arbors and Mandrels, Expanding. 
and Solid. 


MARKING MACHINES 
Noble & Westbrook Mfg. Co., 


ford, Conn. 
Preis & Co., 1. 2 


V & O Press Co., Hudson, N. y; 


Hart- 


Inc., Newark, 
manernine MACHINES, 
ECISION 


Federat Products Corp., 


Ferner Co., R. Y., Washington, 
— Whitney Mch. Co., 


Providence, 


D. 6. 
Hartford, 


Con 
Melee Hoffmann Bearings Corp., Stam- 


ford, Conn. 
Pratt & Whitney Co., Hartford, Conn. 


Scherr, George, 143 Liberty St., New 
York. 


METALLOGRAPHIC EQUIPMENT 
Bape © Lomb Optical Co., Rochester, 


METALS, BEARING 


See also Bearings Bronze, Babbitt, etc., 
and Bushings, Brass, Bronze, etc. 


METALS, PERFORATED 
Chicago Perforating Co., 
24th Place, Chicago. 


MICROSCOPE, TOOLMAKERS’ 
Scherr, George, 143 Liberty St., 
York. 


MICROMETERS 
Brown - Sharpe Mfg. Co., Providence, 
b Washington. D. C. 


ig abe 
Pratt "® Whitney Co., H Conn. 
oer, George, 143 Liberty. me. New 
0 


rk. 
Slocomb Co., J. T., Providence, R. I. 
Starrett Co., L. S., Athol, Mass. 


2445 West 


New 
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MILLING AND DRILLING 
MACHINES, UPRIGHT 

sae — and Milling Machines, 
erti 


MILLING AND SHAPING MA- 
CHINES 
Cochrane-Bly Co., Rochester, N. Y. 


MILLING ATTACHMENTS 
Adams Co., Dubuque, Iowa. 
Brown & sharpe Mfg. Co., Providence, 


Cincinnati Milling Mch. Co., Oakley, 
Cincinnati. 

Elgin Tool Works, Inc., Elgin, Ill. 

Hendey Mch. Co., Torrington, Conn. 

— Milling Machine Co., Rock- 


Kearney & Trecker Corp., Milwaukee, 


8. 

LeBlond Mch. Tool Co., R. K., Cin- 
cinnati. 

Oesterlein Machine Co., Cincinnati. 

Porter-Cable Machine Co., Syracuse, 


Reed-Prentice Co., Worcester, Mass. 
— — ant Grinder Corp., Brigh- 


Rocktind oMGiling Machine Co., Rock- 


Taylor & "Fenn Co., Hartford, Conn. 


United _— Machine Tool Co., Cin- 
cinna 
Van a Mch. Tool Co., Spring- 


field, Mass. 


Whitney Mfg. Co., Hartford, Conn. 


AUTO 
aoe & Sharpe Mfg. Co., 


MILLING MACHINES, 
MATIC 


Providence, 


Cincinnati Milling Machine Co.. QOak- 
ley, Cincinnati. 

= Milling Machine Co., Rock- 
or 

Potter. & Johnston M - 
pro a ch. Co., Paw 


Pratt 7 “Whitney Co.. Hartford, Conn. 
Taylor & Fenn Co., Hartford, Conn. 


MILLING MACHINES, BENCH 

Ames Co., B. C., Waltham, Mass. 

Pratt & Whitney’ Co., Hartford, Conn. 

—_ a Machine Co., Rock- 
0 

Stark tool Co., Waltham, Mass. 

Van Norman Mch. Tool’ Co., Spring- 
field, Mass. 


MILLING — CIRCULAR 
CONTINUO 


Consolidated an Tool Corp., 
Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J 


aod Milling Machine Go.,  Rock- 
ford, 


1. 
Kemer & Trecker Corp., Milwaukee, 
8. 
Newton Machine Tool Works, 


Rochester, 
Taylor & Fenn Co., Hartford, Conn. 


Inc., 


MILLING MACHINES, DUPLEX 
= nine Machine Co., Rock- 


Knight Mchy. Co., W. B.. St. Louis. 

Niles-Bement-Pond Co., 111 Broadway. 
New York. 

Taylor & Fenn Co., Hartford, Conn. 


Van Norman Mch. Tool Co., Spring- 
field, Mass. 
MILLING MACHINES, HAND 


ee & Sharpe Mfg. Co., Providence, 


Kent-Owens Mch. Co., Toledo, 0. 
Pratt & Whitney Co., Hartford, Conn. 
ar Milling Machine Co., Rock- 


Ti. 
Uniea’ States Machine Tool Co., Cin- 
cinnati, 
hie Norman Mch. Tool Co., 


Hela. Spring- 
Whitney Mfc. Co., 


Hartford, Conn. 


MILLING MACHINES, 
HORIZONTAL, PLAIN 
“oS Sharpe Mfg. Co., Providence, 


Cincinnati Milling Machine Co., Oak- 
ley, Cincinnati. 

Consolidated Machine Tool Corp. 
Roch eo Ne. Se 

Gallmeyer & Livingston Co., 344 
Straight Ave., S. W., Grand Rapids. 
Mich. 

Gogley & Edlund, Inc., Cortland, 


Hendey “Mch. Co., Torrington, Conn. 
Ingersoll Milling’ Machine Co., Rock- 


Kearney & Trecker Corp., Milwaukee. 
8. 
a. Mch. Tool Co., R. K., Cin- 


Motrouky Tool Corp., Meadville, Pa. 

Newton Machine Tool Works, Inc.. 
Rochester. N. Y. 

Niles-Bement-Pond Co., 111 Broadway. 
New York. 

Oesterlein. Machine Co., Cincinnati. 

— Machine Co., Rock- 
0 

Ryerson & Son, Joseph T., 2558 W 
16th St., Chicago. 


se MACHINES, 
HORIZONTAL, UNIVERSAL 

> Sharpe Mfg. Co., Providence. 

Cincinnati Milling Machine Co., Oak- 


ley, Cincinnati. 
Gallmeyer & Tivingston Co.. 344 


recut Ave., 8S. W., Grand Rapids, 
Mich. 
Hendey Mch. Co., Torrington, Conn 
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of any 

sheet 

metal, 
celluloid, 


or any 
compo- 
sition? 


a? 





The 
Nibbler 
will do 

them 
faster 


and 
better! 





Bakelite, | 











atisa 


Nibbling Machine? 


“It is the outstanding development in machine tools 
of recent years and merits the Franklin Medal”. 


One user says: 


A Nibbling Machine cuts or “nibbles” 
a narrow path through sheet-metal at 
a rate hitherto thought impossible— 
20 to 30 inches a minute. With it, in- 
ternal and external designs of any 
shape can be cut forty times faster 
than drilling! Think how quickly you 
could “nibble” out templates, stripper 
plates, cams, gauges, gaskets, discs, 
flanges, patterns, etc. 





CAMPBELL 


The only Nibbling Machine 


“forty times faster than drilling” 


° Let us send you valuable 
Write— _ 


data showing how much 


time and money the “Nibbler” is sav- 
ing others—and will save you. Use the 
coupon—fill it out nmow—no obligation. 








The “Nibbler” cuts close to the line 
without burr or distortion of the metal. 
Finishing is reduced to a minimum. 
Cuts any sheet-metal, celluloid or 
composition, up to °%-inch in thick- 
ness. 


Andrew C. Campbell, Inc. 


BRIDGEPORT, CONN. 


Drilled 








COMPANY OF 
AMERICAN 
JAIN COMPANY. Inc. 
in business 
for your safety 
“(1 


Mail this Coupon for ‘‘Nibbling’”’ Data 


ANDREW C. CAMPBELL, Inc. 
Gentlemen: We enclose a print of a typical sheet-metal drilling 
job on which we would like to have Nibbling” time. Also send us 


Bridgeport, Conn. 


folder showing different machines and work they will do. 


Name —_— 


Address 














me meee ee ee 
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ae & Trecker Corp., Milwaukee, 


LeBlond Mch. Tool Co., R. K., Cin- 
cinnati. 

McCrosky Tool Corp., Meadville, Pa. 

Oesterlein Machine Co., Cincinnati. 

Preis & Co., Inc, H. P., Newark, 


Rockford Milling Machine Co., Rock- 


ford, 
Rowbottom Mch. Co., Waterbury, Ct. 


Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago. - 
Van Norman Mch. Tool Co., Spring- 


field, Mass. 
MILLING MACHINES, LINCOLN 
TYPE 
aa “hy & Sharpe Mfg. Co., Providence, 
z. 


Hendey Mch. Co., Torrington, Conn. 


Pratt & Whitney Co., Hartford, Conn. 
Van Norman Mch. Tool Co., "Spring- 
field, Mass. 


MILLING MACHINES, 


MULTIPLE SPINDLE 
Automatic Mach. Co., Bridgeport, Ct. 


Consolidated Machine Tool Corp., 
Rochester, N. Y. 

Ingersoll Milling Machine Co., Rock- 
ford, 


Newton Mechine Tool Works, Inc., 
Rochester, N. Y. 
Niles-Bement-Pond Co., 111 Broadway, 


New York. 
MILLING MACHINES, PORTABLE 


Consolidated ~~ Tool Corp., 
hester, 
“aioe ee Tool Works, Inc., 
Rochester, } 
Pedrick Tool & Machine a. 3639 
N. Lawrence St., Philadelphi 
Underwood Corp., H. B., Philadelphia. 


MILLING MACHINES, SPLINE 


Lees-Bradner Co., Cleveland. 
Pratt & Whitney Co., Hartford, Conn. 


MILLING MACHINES, VERTICAL 
Brown & Sharpe Mfg. Co., Providence, 


L 
Ciinnati Milling Mch. Co., Oakley, 
Cincinnati. 
Cochrane-Bly Co., RB 
Consolidate Machine 
‘Rochester, N. Y. 
Ingersoll Milling Machine Co., 
ford, ' 
Kearney & Trecker Corp., Milwaukee, 
Wis. 


Knight Mchy. Co., W. B., St. Louis. 

Newton Machine Tool Works, Inc., 
Rochester, N. Y. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Reed-Prentice Co., Worcester, Mass. 

Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago. 

qavior & Fenn Co., Hartford, Conn. 

Norman Mch. Tool Co., Spring- 

“feld, Mass. 


MILLING TOOLS, HOLLOW 
ADJUSTABLE 


Geometric Tool Co., New Haven, Ct. 
MODEL AND EXPERIMENTAL 
WORK 


Rochester, N. 


Tool ae. ° 


Rock- 


See Special Machinery and Tools. 
MOLDING MACHINES 


Adams Co., Dubuque, Iowa. 

Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. 

MOTORS, ELECTRIC 

Century Electric Co., St. Louis, Mo. 

eu Electric Co., Schenectady, 

Marathon Electric Mfg. Co., Wausau, 

1s. 

Master Electric Co., 448 First St., 
Dayton, O. 

Ohio Electric & Controller Co., Cleve- 
land, Ohio. 

Reliance Electric & Eng. Co., 1056 
Ivanhoe Road, Cleveland. 

Westinghouse Elec. Mfg. Co., East 


Pittsburgh, Pa. 
NAME PLATES, CAST BRONZE 


Noble & Westbrook Mfg. Co., Hart- 
ford, Conn. 

Schwerdtie Stamp Co., Bridgeport, 
Conn. 

NAME PLATES, ETCHED 

Noble & Westbrook Mfg. Co., Hart- 
ford, Conn. 

Schwerdtle Stamp Co., Bridgeport, 
onn. 

NAME PLATES, STAMPED 

Noble & Westbrook Mfg. Co., Hart- 
ford, Conn. 

Schwerdtle Stamp Co., Bridgeport, 
Conn. 

NIBBLING MACHINES 

Campbell, Inc., Andrew C., Bridge- 
port, Conn. 


NICKEL, SHEET 

Driver-Harris Co., Harrison, N. J. 

NIPPLE THREADING MACHINERY 

Bethlehem Steel Co., Bethlehem, Pa. 

Bignall & Keeler Machine Works, Ed- 
wardsville, Il. 

ser Engineering Co., Willoughby, 


Ohi 
Landis “Machine Co., Inc., Waynesboro, 


ere Mic. Co., 15 Curtis St., 
0. 

Pin ey Mch. & Tool Co., 34 Porter 
St., Detroit. 

Saunders’ Sons, Inc, D., Yonkers, 


a. 


NUTS, CASTELLATED 
National Acme Co., Cleveland, O. 
NUT TAPPERS 

See Bolt and Nut Machinery. 


ODOMETERS 

Veeder Mfg. Co., 39 Sargeant St., 
Hartford, Conn. 

OIL CUPS 

Besly & Co., Charles H., 120-B No. 
Clinton St., Chicago. 


Bowen Products Corp., Auburn, N. 
Gits Bros. Mfg. Co., 1911 8S. KL 


bourne Ave., Chicago. 

Tucker, M. & C. F., Hartford, 
Conn, 

OILERS 

Hanna Engineering Co., 1763 Elston 
Ave., Chicago. 

OILERS, LOOSE PULLEY 

Brown Engineering Co., 133 No. 8rd 


St., Reading, Pa. 

OIL EXTRACTORS 

DeLaval Separator Co., 165 Broadway, 
New York. 

Tolhurst Mch. Works, Troy, N. Y. 


OIL GROOVING TOOLS 


Hanson-Whitney Machine Co., 
ford, Conn. 


OIL HOLE COVERS 


Hart- 


Bowen Products Corp., Auburn, N._Y. 

Gits Bros. Mfg. Co, 1911 8S. Kil- 
bourne Ave., Chicago. 

Tucker, W. M. & C. F., Hartford, 
Conn, 

OILS, LUBRICATING 

Besly & Co., Chas. H., 120-B No. 


Clinton St., Chicago. 
Sun Oil Co., Philadelphia. 
OILS, QUENCHING AND 
TEMPERING 
Sun Oil Company, Philadelphia. 


OILS, SOLUBLE 
See Compound, Cutting, Grinding, Etc. 


OVENS, BAKING 
American Gas Furnace Co., Elizabeth, 


General. Electric Co., Schenectady, 
7 e. 

OVEN, TEMPERING 

oa Electric Co., Schenectady, 

PACKING LEATHER 

Chicago Rawhide Mfg. Co., 1309 Els- 
ton Ave., Chicago. 

PARALLELS 

Starrett Co., L. §8., Athol, Mass. 


Taft-Peirce Mfg. Co., Woonsocket, R. I. 


Walker Company, Inc., O. S., Worces- 
ter, Mass. 

PATENTS 

Parker, C. L., Washington, D. C. 


PATTERN SHOP MACHINERY 

Crescent Machine Co., 56 Main St., 
Leetonia, O. 

Porter-Cable Machine Co., Syracuse, 
Nok 


PATTERNS, METAL 

Mummert-Dixon Co., Hanover, Pa. 

Sweet & Doyle Foundry & Mch. 
Troy, Green Island, N. Y. 

V & O Press Co., Hudson, pie 


PATTERNS, WOOD 

Sweet & Doyle Fdry. & Mch. Co., 
Troy, Green Island, N. Y. 

V & O Press Co., Hudson, N. Y. 

PENCILS, DRAWING 

American Lead Pencil Co., 
Ave., New York. 

Dietzgen Co., Eugene, 
roe St., Chicago. 

Dixon Crucible Co., 
City; N. J. 

PHOSPHOR BRONZE 

See Bronze. 


PINION CUTTERS, AUTOMATIC 
Wade Tool Co., Waltham, Mass, 


PINIONS, FORGED 
See Gears, Forged. 


PIPE, STEEL 
National Tube Co., Pittsburgh. 


PIPE BENDING TOOLS 

Pedrick Tool & Machine Co., 8689 
N. Lawrence St., Philadelphia. 

Underwood Corp., H. B., Philadelphia, 


PIPE CUTTING AND 
THREADING MACHINES 


Armstrong Mfg. Co., Bridgeport, Conn, 
Bignall & Keeler Machine Works, Ed- 


Co., 


237 Fifth 
166 W. Mon- 


Joseph, Jersey 


wardsville, Ill. 

Curtis & cng 8 _ 824 Garden St., 
Bridgeport, 

Foote-Burt Ny ° "Cloveland. 

Greenfield Tap Die Corp., Green- 
field, Mass. 

Landis Machine Co., Inc., Waynes- 


boro, Pa. 
Merrell Mfg. Co., 15 Curtis St., To- 


o, O. 
Murchey Mch. & Tool Co., 84 Porter 
St., Detroit, Mich. 


Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Oster Mfg. Co., Cleveland. 

Sounders Sons, Inc, D., 

Williams Tool Corp., Erie, Pa. 


PLANER ATTACHMENTS 
Cincinnati Planer Co., Cincinnati. 


Yonkers, 


Gray Co., G. A.,_ Cincinnati. 

Hanson-Whitney "Machine Co., Hart- 
ford, Conn. 

PLANERS 

American Tool Works Co., Cincinnati. 


Bethlehem Steel Co., Bethlehem, Pa. 
Betts Machine Co., Rochester, N. Y. 
Cincinnati Planer Co., Cincinnati. 
Cleveland Planer Co., "Cleveland, O. 


Consolidated Machine Tool Corp., 
Rochester, = XY. 
Gray Co., G. Cincinna 


Liberty Mch. ‘Fook Co., tamilton, oO. 
Morton Mfg. Co., Muskegon Heights, 


Mich. 
Niles-Bement-Pond Co., 111 Broadway, 
New York. 


Reed-Prentice Co., Worcester, Mass. 

Rockford Mch. Tool Co., Rockford, 
I. 

Brees = S mo, oe Joseph T., 2558 W. 

t. hicag 

Sellen & Co., ne. Win. Philadelphia. 

Woodward & Powel Planer Co, 
Worcester, Mass. ' 

PLANERS, CRANK 

Cincinnati Shaper Co., Cincinnati. 

Conseneeree Machine Tool Corp., 
Rochester, N. Y. 

Newton Meh. Tool Works, Inc., Roch- 
ester, N. 

Woodward Planer Co., 


& Powell 
Worcester, Mass. 


PLANERS, OPEN-SIDE 
Automatic Mch. Co., Bridgeport, Conn. 


Bethlehem Steel Co., Bethlehem, Pa. 
Cincinnati Planer Co., Cincinnati. 
Cleveland Planer Co., Cleveland, 
Liberty Mch. Tool Go., Hamilton, 0. 


PLANERS, PORTABLE 

—— Mfg. Co., Muskegon Heights, 
ch. 

Underwood Corp., H. B., Philadelphia. 


PLANERS, ROTARY 


Cleveland Punch & Shear Works Co., 
Cleveland. 


Consolidated Machine Tool Corp., 
Rochester, N. 

Newton Machine Tool Works, Inc., 
Rochester, Y. 


Niles- Bement-Pond Co. , 111 Broadway, 
New York. 

Pedrick Tool & Machine Co., 
No. Lawrence St., Philadelphia. 

Underwood Corp., H. B., Philadelphia. 


PLATE ROLLS 

Bethlehem Steel Co., Bethlehem, Pa. 

Cieveland Punch & Shear Works Co. 
Cleveland. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 

Ryerson & Son, a T., 2688 W. 


16th St., Chicag 
Wickes Bros., Seminaw, Mich. 
PLATES, STEEL 
Moltrup Steel Products Co., Beaver 


Falls, Pa. 

Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago. 

PLATES, SURFACE 

an & Sharpe Mfg. Co., Providence, 


Taft-Peirce Mfg. Co., Woonsocket, R. I. 


PLUG, TOOLMAKER EXPANDING 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 


PNEUMATIC DIE CUSHIONS FOR 
POWER PRESSES 


Marquette Tool & Mfg. Co., 821 Ww. 
Ohio St., Chicago. 


PNEUMATIC TOOLS 

Chicago Pneumatic Tool Co., 6 E. 
44th St., New York. 

Ingersoll-Rand Co., 11 Broadway, New 


ork, 
Logansport Mch. Co., 529 Market St., 
Logansport, Ind. 


POLISHING MACHINES 
Abbott Ball Co., Elmwood, Hartford, 


Conn, 
Badger Tool Co., Beloit, Wis. 
120-B North 


Besly & Co., Charles a. 
Clinton St., Chicago. 
Bridgeport Safety Emery Wheel Co., 


Inc., 1283 W. Broad St., Bridge- 
port, Conn. 
on # Sharpe Mfg. Co., Providence, 
Builders’ Iron Foundry, Providence, 
Cincinnati Electrical Tool Co., Cin- 
cinnati. 


Cleveland Stone Co., Cleveland. 

Diamond Mech. Co., Providence, R. I. 

Gardner Machine Co., 414 E. Gardner 
St., Beloit, Wis. 

Geier Co., P. A., Cleveland. 

Marschke Mfg. Co., Indianapolis, Ind. 

New Britain Machine Co., New Britain, 


onn, 
—— Machine Co., Greenfield, 
Royersford Fdry. & Mch. Co., 54 N. 
5th St., Philadelphia. 
Stow Mfg. Co., Binghamton, N. Y. 


POTS, ANNEALING 


Farrell-Cheek Steel Foundry Co., San- 


dusky, O. 
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PRESSES, ARBOR 
American Broach & Machine Co., Ann 


PP ig py 
Co., Kalamazoo, Mich. 
oo Mfg. Co., Chicago Heights, 


Geier Co., » Cleveland. 

Logansport Frch Co., 529 Market St., 
Logansport, Ind. 

Lucas Machine Tool Co., Cleveland. 

Nicholson & Co., W. H., 112 Oregon 
St., Wilkes-Barre, Pa. 


PRESSES, BROACHING 

Adriance Mch. Works, Inc., 78 Rich- 
ards St., Brooklyn, N. Y. 

American Broach & Machine Co., Ann 
Arbor, Mich. 

Ams, Max, Machine Co., 101 Park 
Ave., New York. 

Atlas Press Co., Kalamazoo, Mich. 

Bliss Co., E. W., Brooklyn, N. Y. 

Ferracute Machine Co., Bridgeton, N. g: 

Lucas Machine Tool Co. » Cleveland, 

Oilgear Co., Milwaukee, Wis. 

Stoll Co., Inc., D. H., Buffalo, N. Y, 

Threadwell Tool Co., Greenfield, Mass. 

Toledo Machine & Tool Co., Toledo, 0. 

V & O Press Co., Hudson, N. Y. 

Watson-Stillman Co., 192 Fulton 8t., 
New York. 


PRESSES, DROP 
See Hammers, Drop. 


PRESSES, FOOT 


Adriance Mch. Works, Inc., 78 FE 
ards St., _—" N;. Ys _ 
Baird Meh. Bridgeport, Conn, 
Bliss Co., E. OW. Brooklyn, N. Y. 
Etna Machine Co., Toledo, O. 
Ferracute Machine’ Co., Bridgeton, N. J. 


Niagara Mch. & Tool Works, Buffalo, 
Shuster Co. , F. B., New Haven, 
Stoll Co., vod D. H., Bu ffalo, n'y. 


Taylor & Fenn Co., Hartford, Conn. 
Toledo Machine & Tool Co., roled ; os 
V & O Press Co., Hudson, N. Y. 


PRESSES, FORGING 
Adriance Mch. Works, ak 

ards St., Brooklyn, N. Y. lias 
_ Max, Machine Co., 101 Park 
Bethl neg RS Betl 

ethlehem ee 0., thleh 
Bliss Co., W., Broo iva, x. a 
Ferracute Machine Co., Bridgeton, N. J. 
Stoll Co., Inc., D. H.; Bu alo, N. Y. 
Toledo Mch. & Tool Co,, Toledo, 0. 
V & O Press Co., Hudson, N 


PRESSES, HYDRAULIC 

Bethlehem Steel Co., Bethlehem, Pa. 

Chambersburg Engineering Co., am- 
bersburg, Pa. 

Elmes nets Works, Charles F., 
222 North Morgan §t., Chicago. 

Farrel _Fdry. & Mch. Co., Buffalo, 


Hydraulic Press Mfg. Co., Mt. Gilead, 


Niles-Bement-Pond Co., 111 Broadway, 
New York, 

Poe sm yt me Wis. 

ellers 0., Inc., Wm., Philadelphi 

Southwark Foundry & "tladline = 


Philadelphia, 
Watson- Stillman Co., 192 Fulton 8t., 
Rochester, N. Y. 


New York. 
West Tire Setter €o., 
PRESSES, POWER FORGING 
Atlas Press Co., Kalamazoo, Mich 
Barnes Co., W. F. & John, 231. 
whee a. Ti. nigalenitbageed 
mes Engineering Works, harl 
222 North Morgan St., Chi cage. sia 
— eo ae OF Cleveland. 
war oun i . 
Philadelphia. ae 


o> ROLL AND DIAL 
FEED FOR 


“oe yi D 1620 Monadnock Block, 


Littell. "Machine Co., F. Bee 4125 Ra- 
8 f'S Machine Worne 
achine ks, “ 
Lake St., Chicag . a 
& Tool Co., i i 
V & O Press Co, Hudson, N. 


PRESSES, SCREW 


Adriance Mch. Works, Inc., 78 Rich- 
ards St., Brooklyn, N. Y. 

Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, Nl. 

Bliss Co., E. W., Brooklyn, N. Y. 

Ferracute Machine Co., Bridgeton, N. J. 

Globe Mch. & Stamping Co., 1255 W. 
76th St., Cleveland, 

igaers Miighine & Tool Works, Buf- 
alo, e 

Shuster Co., F. 


B., N s : 
Tolede, Mai. ew Haven, Conn 


& Tool Co., Toledo, O 
PRESSES, SHEET METAL 
WOR 


Pane pwd b Anning _Inc., 78 Rich- 
ards St., Brooklyn, N 

Ams, Max, Machine Co., 101 Park 
Ave., New York. 


Automatic Mch. Co., Bridgeport, Conn. 
Baird Mch. 2 Bridgeport, as J 
Bliss Co., E. W., Brooklyn, N 
Cleveland Punch & Shear Wicks “Co., 


Cleveland. : 
Ferracute pe Co., Bridgeton, N. J. 
King, R. D., 1620 Monadnock Block, 


Chicago. 
Loshbough-Jordan Tool & Mch. Co., 
Elkhart, Ind. 
Loy & Nawrath, Div. Birmingham 
Buf- 


Iron Foundry, Derby, Conn. 
Niagara 
falo, 


<< a Tool Works, 
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‘Built ~In,Permanent insurance) 


_ Against Motor Troubles 
. <4 


You know, from experience, what those troubles are and how serious 
the results may be—with a motor having sleeve-type bearings. You 
know that the smooth running, the serviceability, the very “life,” of 
such a motor depends upon frequent oilings. 


























Can you afford, any longer, to have your power supply dependent 
upon a mere film of oil in a sleeve-type motor bearing? 


For years, Ohio Motors have stood at the fore-front, in elec- 
trical and mechanical design. Today they embody the further 
refinement of “Norma” Precision Ball Bearings—adding to 
their life, increasing their economy, making them practically 
“negléct-proof.” 


Ohio Motors with “Norma” Ball Bearings have run continu- 
ously for thousands of hours—equivalent to several years of 
average service—without renewal of the lubricant put in the 
original assembly. 


Oil-tight mounting keeps the lubricant where it is needed, 
and prevents its escape to destroy motor insulation or injure 
costly work in process. Ohio Ball Bearing Motors are clean, 
as well as highly economical. The saving in lubricant alone 
may return the slight added first cost, in a short time. 


Tell us of your motor requirements. We will gladly submit 
you actual test figures, proving that Ohio Ball Bearing 
Motors are true economies. 


el e a 
Precision Ball Bearings are mounted as above 
shown, in the Ohio Ball Bearing Motor. The 1 and 4] TO mpan 
heavy felt washers keep the lubricant in, and 

dust and moisture out, These are the same . 

bearings that, for more than 10 years, have 5905 Maurice Ave., CLEVELAND, OHIO 

been the standards for ignition apparatus and 

lighting generators in the automotive world. 





Toes ) 
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Stoll Co., Inc., D. H., Buffalo, N. Y. 
Taylor- -Shantz Co., Rochester, N.Y. 
Toledo Machine & Tool Co., Toledo, oO. 
V & O Press Co., Hudson, N. Y. 


PRESSES, STRAIGHTENING 
Canedy-Otto Mfg. Co., Chicago Heights, 


Il. 
Elmes Engineering Works, Charles F., 


222 North we. = St., Chicago, 
Geier Co., Cleveland. 


Morse Twist prin & Mch. Co., New 
Bedford, Mass. 

Springfield Machine Tool Co., 631 
Southern Ave., Springfield, 0. 
Watson-Stillman Co., 192 Fulton St., 

New York. 


PRESSES, TRIMMING 

Adriance Mch. Works, 78 Rich- 
ards St., Brooklyn, N. 

Bliss Co., E. W., Brooklyn, N. Y. 

C.eveland Punch & Shear Works Co., 
Cleveland. 

Ferracute Machine Co., Bridgeton, N. J. 

Niagara ‘om & Tool Works, Buf- 


Inc., D. H., Buffalo, N. Y. 
ae ge Mch. & Tool Co., Toledo, 
if O Press Co., Hudson, N. ¥. 
Ww Gon White & Co., Moline, IL 


PROFILING MACHINES 
Automatic Mch. Co., Bridgeport, Conn. 
Consolidated Machine Tool Corp., 


Rochester, N. 
Leland-Gifford Co., Worcester, Mass. 
Tool Works, Ine., 


Newton Machine 
Rochester, N. 

Hartford, Conn. 

Wereceter, Mass. 


Zz 
Pratt & Whitney Co 
Reed-Prentice Co., 

Co., Hartford, Conn. 
Waltham, Mass. 


Inc., 
Zs 


aio, 
Stoll Co., 


Taylor & Fenn 
Wade Tool Co., 


PULLEYS 


American Pulley Co., . Philadelphia. 
Bond, Charles Co., Philadelphia. 
rown Co., A. & F., 79 Barclay St., 
New York. 
Johnson Machine Co., Carlyle, 
chester, Conn. 
& Mch. Co, W. A, 


W. Roosevelt Rd., Chicago. 
Moore & White . 2707-2737 No. 


Man- 


15th St., Philadelphia. 
Smith, Winfield ms Teteite. N. ¥. 
Wood’s Sons Co., T. B., Chambers- 


burg, Pa. 


PULLEYS, FRICTION 


American Pulley Co., Philadelphia. 
— & Sharpe Mfg. Co., Providence, 


i. 
Brown Go. A. & F., 79 Barclay St, 
New York. 
Conway Clutch Co., Cincinnati. 
Johnson Machine Co., Carlyle, Man- 
chester, Conn. 
Jones Foundry & Mch. Co., W. A., 
4409 W. Roosevelt Rd., _ anenee 
Link-Belt Company, Chicag 


Moore & White Co., 2707: 2737 No. 
15th St., Philadelp 

Sellers & Co., Inc., Wa “wi Philadelphia. 

Wood’s Sons Co., T. B., Chambers- 
burg, Pa. 

PULLEY LUBRICATOR 

Standard Pressed Steel Co., Jenkin- 


town, Pa. 


PULLEY TREADS 
Smith & Serrell, Newark, N. J. 


PULLEY TURNING AND BORING 
MACHINES 

American Tool Works Co., Cincinnati. 

LeBlond, R. K., Machine Tool Co., 
Cincinnati. 

Niles-Bement-Pond Co., 111 Broadway, 
New York. 


PUMP LEATHERS 


— Belting Co., 127 N. Green 
Chicago, Il. 
ities Rawhide Mfg. Co., 1309 Els- 


ton Ave., Chicago. 
Geo. D. Roper Soe. Rockford, IIL. 


HYDRAULIC 


Bethlehem Steel Co., Bethlehem, 

Buffalo Forge Co., Buffalo, x. 

Chambersburg Engineering Co., Cham- 
bersburg, Pa. 

Deming Co., Salem, O. 

Elmes Engineering W geha. aa F., 
222 No. Morgan St., bicago. 

Goulds Mfg. Co., Seneca one ‘> 

—- Press Mfg. Co., Mt. dliesd. 


PUMPS, 
Pa. 


0. 
Ingersoll-Rand Co. (A. §S. Cameron 
pone Works), 11 Broadway, New 


Queer “Co., Milwaukee, Wis. 
Watson-Stillman Co., 192 Fulton St., 
New York. 


PUMPS, LUBRICANT AND OIL 
Bree, & Sharpe Mfg. Co., Providence, 


R. 
Mithigan Machine Co., 953 Porter 


St., Detroit. 
Geo. D. Roper Corp., Rockford, Ill. 
Ruthman ce nt Co. We Cincinnati. 


Wappat Gear Wks., Pittsburgh, Pa. 


PUMPS, PNEUMATIC 

Chicago Pneumatic Tool Co., 6 E. 44th 
St., New York. 

— -Rand Co., 11 Broadway, New 


ae. D. Roper Corp., Rockford, Ml. 


PUMPS, ROTARY 
Geo. D. Roper Corp., Rockford, Ml. 


PUMPS, STEAM OR MOTOR 
DRIVEN 

Buffalo Forge Co., Buffalo, N. Y. 

Deming Co., Salem, O 

Ingersoll-Rand Co. 
.Pump Works), 
ork. 

PUMPS, TURBINE DRIVEN 

Earle Gear & Mch. Co., 4707 Sten- 
ton Ave., Philadelphia. 

Ingersoll-Rand Co. 
Pump Works), 
York. 


PUMPS, VACUUM 


Chicago Pneumatic Tool Co., 6 E. 
44th St., New York. ' 
“— Rand Co., 11 Broadway, New 


60-62 Lispenard S&t., 


(A . Cameron 
a2 Broadway, New 


(A. §S. Cameron 
11 Broadway, New 


Leiman Bros., 
New York. 


PUNCHES, CENTERING 
Brown & Sharpe Mfg. Co., Providence, 
i Oe 


Slocomb Co., J. T., Providence, R. L 
Starrett Co., L. S., Athol, Mass. 


PUNCHING MACHINERY 

Buffalo Forge Co., Buffalo, N. 

Chambersburg ema Co., Sham- 
bersburg, 

Cleveland coh & Shear Works Co., 


Cleveland. 
Tool Corp., 


Consolidated 
Rochester, N. é ; 
Ferracute Machine Co., Bridgeton, N. J. 
Hilles & Jones Works, Wilmington, 
Del. 
Long & Allstatter Co., Hamilton, O. 
Loshbough-Jordan Tool & Mch. C 
Elkhart, Ind. 
Mitts & Merrill, 843 Water St., Sag- 


inaw, Mich. 
aj Mch. & Tool Works, Buffalo, 


Royersford Fdry. & Mch. Co., 54 N. 
5th St., Philadelphia. 

Union Mfg. Co., New Britain, Conn. 

Watson-Stillman Co., 192 Fulton S8t., 


New York. 
Saginaw, Mich. 


Wickes Bros., 
Williams, White & Co., Moline, Il. 


Machine 


0.» 


PYROMETERS 
oe a Gas Furnace Co., Elizabeth, 
Bristol Co., Waterbury, Conn. 


Brown Instrument Co., Philadelphia. 
Hoskins Mfg. Co., Detroit, Mich. 
Leeds & Northrup Co., Phiadelphia. 


Shore Instrument & Mfg. Co., Ja- 
maica, N. Y. 

RACK CUTTING MACHINES AND 
ATTACHMENTS 


Adams Co., Dubuque, Iowa. 

Gould & Eberhardt, Newark, N. J. 

LeBlond Machine Tool Co., R. K., 
Cincinnati. 

RACKS, CUT 

— Sharpe Mfg. Co., Providence, 


Fawcus Machine Co., Pittsburgh. 
= Gear Shaper Co., Springfield, 


Foote Bros. Gear & Mch. Co., 232- 
242 N. Curtis St., Chicago. 

Horsburgh & Scott Co.. Cleveland. 

Massachusetts Gear & Tool Co., Wo- 
burn, Mass. 

Meisel Press Mfg. Co., 948 Dorches- 


ter Ave., Boston 2, Mass. 
Newark Gear Cutting Machine Co., 
Newark, N. J 


Nuttall Co., RD. Pittsburgh, P: 
Philadelphia Gear Works, Philadelphia, 
Soret, George, 143 Liberty St., New 


Simonds Mfg. Co., Pittsburgh, Pa. 
Stahl Gear & Mch. Co., Cleveland. 


RACKS, aren Too 

PATTE ’ L AND 
Brown Enenecring Co., 1 y. 

Bee mene 33 N. 3rd 
New Britain "tackins Co., New Britain, 


Conn, 
Western Tool & Mfg. Co., Springfield, 
Ohio. 


RACKS, TOOL 
See Racks, Stock, Tool and Pattern. 


RADIATORS, JAPANNING OVEN 
se Gas Furnace Co., Elizabeth, 
REAMER HOLDERS, FLOATING 


Landis Mch, Co., Inc., Waynesboro, Pa, 

Nicholson & Co., W. H., 112 Oregon 
St., Wilkes-Barre, Pa. 

Scully-Jones & Co., 13th and Robey 


Sts., Chicago. 

REAMERS 

ora. 6 Sharpe Mfg. Co., Providence, 

Brubaker & Bros., Co, W. L., 50 
Church St., New York. 

Butterfield & Co., Div. Union Twist 
Yrill Co., Derby Line, Vt. 

Card Mfg. Co., S. W., Div. of Union 


Twist Drill Co., Mansfield, Mass. 
Carpenter Tap & Die Co., J. M., Paw- 
tucket, 
Cleveland Twist Drill Co., Cleveland. 
Columbus Die, Tool & Mch. Co., Co- 


lumbus, O 

Gammons-Holman Co., Manchester, 
onn. 

Goddard & Goddard Co., Netroit. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

McCrosky Tool Corp., Meadville, Pa. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 


— Twist “Drill & Tool Co., De 
troit. 


Pratt & Whitney Co., Hartford, Conn. 
as aaa Hunt Tool Co., *Cincin- 


Standard Tool Co., Clevelan 
Taft-Peirce Mfg. Co., int. aD 
Threadwell Tool Co., Greenfield, "Mass. 


REAMERS, ADJUSTABLE 

Cleveland Twist Drill Co., Cleveland. 

Gisholt Machine Co., 1800 E. Wash- 
ington Ave., Madison, Wis. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

McCrosky Tool Corp., Meadville, Pa. 

Morse Twist Drill & Mch, Co., New 
Bedford, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

oot" mena Hunt Tool Co., Cincin- 


Taft. _ Mfg. Co., Woonsocket, R. I. 
Threadwell Tool Co.. Greenfield, Mass. 
Union Twist Drill Co., Athol, Mass. 

Wetmore Reamer Co., Milwaukee, Wis. 


REAMERS, PORTABLE ELECTRIC 

Chicago Pneumatic Tool Co, 6 E. 
44th St., New York 

REAMERS, TAPER PIN HOLE 

Zammons-Holman Co., Manchester, Ct. 


Greenfield Tap & Die Corp., Green- 
field, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Threadwell Tool Co., Greenfield, Mass. 


RECORDING INSTRUMENTS FOR 
ELECTRICITY 


Bristol Co., Waterbury, Conn. 
Brown Instrument Co., Philadelphia. 
General Electric Co., Schenectady, 


Ae a 
Leeds & Northrup Co., Philadelphia. 


aol INSTRUMENTS FOR 
PRESSUR 


Bristol Co., Ceninw. Conn. 
RECORDING INSTRUMENTS FOR 
SPEED 


Bristol Co., Waterbury, Conn. 


RECORDING INSTRUMENTS FOR 
TEMPERATURE 


American Gas Furnace Co., Elizabeth, 
Bristol ‘Co., Waterbury, Conn. 


Brown Instrument Co., Philadelphia. 
Leeds & Northrup Co., Philadelphia. 


RECORDING INSTRUMENTS FOR 
TIME 


Bristol Co., Waterbury, Conn. 

Ferner Co., R. Y., Washington, D. C. 

Gisholt Machine Co., 1300 E. Wash- 
ington Ave., Madison, Wis. 


REELS FOR HOLDING STOCK 


S & S Machine Works, 4539-41 W. 
Lake St., Chicago. 

REGULATORS, PRESSURE 

Brown Instrument Co., Philadelphia. 

General Electric Co., Schenectady, 

REGULATORS, TEMPERATURE 

Cam Electric Co., Schenectady, 

RHEOSTATS 

General Electric Co., Schenectady, 


Monitor Controller Co., Baltimore, Md. 
Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


RINGS, WELDLESS 


Dyson & Sons, Joseph, Cleveland. 

Johnson & Jennings Co., Addison Rd. 
-— Lake Shore R. R. Tracks, Cleve- 
and, 


RIVETERS, ELECTRIC 


Winfield Electric Welding Mch. Co., 
Warren, 


RIVETERS, HYDRAULIC 


Bethlehem Steel Co., Bethlehem, Pa. 
Chambersburg Engineering Co., Cham- 


bersburg, Pa. 
Hanna Engineering Works, 1763 Els- 
ton Ave., Chica: 


go. 
Oilgear Co., Milwaukee, Wis. 


RIVETERS, PNEUMATIC 


Chicago Pneumatic Tool Co., 6 E. 44th 
St., New York. 
Grant Mfg. & Mch. Co., N. W. Sta- 
tion, Bridgeport, Conn 
1763 Els- 


Hanna Engineering Works, 
ton Ave., Chicago 

Ingersoll-Rand oa, 11 Broadway, New 
York. 

RIVETERS, STEAM 

Hanna Engineering Works, 
ton Ave., Chicago. 


RIVETING MACHINE 
Buffalo Forge Co., +." a Y¥. 


1763 Els- 


Grant Mfg. & Mch. Co., N. W. Sta- 
tion, Bridgeport, Conn. 

Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. 

High Speed Hammer Co., Inc., Roches- 
ter, N. Y. 

National Equipment Co., Springfield, 


Mass. 

~~ — Co., 111 Broadway, 
ew 

Shaster Co., F. B., Mfg. Co., Hartford, 


Con 
Townsend, H. P., Mfg. Co., Hartford, 
Conn. 
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RIVET SETS 
Cleveland Punch & Shear Works Co., 


Cleveland. 
Hunter Saw & Mech. Co., Pittsburgh. 


— Co., 11 Broadway, New 
ork. 
Williams, J. H., & Co., Buffalo, N. Y 


ROD CUTTERS, HAND POWER 

Bench Machine bw Co., Philadelphia, 

Tucker, W. M. Cc. F., Hartford, 
Conn. 

ROD CUTTING MACHINES 

Union Mfg. Co., New Britain, Conn. 


ROLLING MACHINES, ‘TAPERED 
FORGING 


Ajax Mfg. Co., Cleveland. 

Williams, White & Co., Moline, Il 
ROLLING MILL MACHINERY 
Ajax Mfg. Co., Cleveland. 


Bethlehem Steel Co., Bethlehem, Pa. 
Fawcus Machine Co., Pittsburgh. 


ROPE DRESSING AND 
PRESERVATIVE 
Link-Belt Company, 


ROPE DRIVES 

Link-Beit Company, . 

Wood’s Sons Co., Bi 
burg, Pa. 

RULES, STEEL 

Brews, & Sharpe Mfg. Co., Providence, 

Keuffel & Esser, Hoboken, N. J. 

Starrett Co., L. S., Athol, Mass. 

RUST PREVENTIVE 

Oakley Chemical Co., 26 Thames St., 
New York. 


SAFETY GUARDS FOR 

PUNCH PRESSES 
Taylor-Shantz Co., Rochester, N. Y. 
Wiesman Mfg. Co., Dayton, O 
SAND BLAST EQUIPMENT 
ie Co., 11 Broadway, New 


ork. 
Leiman Bros., 60-62 Lispenard St., 
New York. 


SANDERS, DISC TYPE 


Chicago, 


Chambers- 


—— Machine Co., Syracuse, 

SAW BLADES, CIRCULAR 
METAL CUTTING 

Atkins & Co., Inc., E. C., Indianap- 
olis, Ind. 

Crescent Machine Co., 56 Main St., 
Leetonia, O. 

Hunter Saw & Mch. Co., Pittsburgh. 

Huther Bros. Saw Mfg. Co., Inc, 


Rochester, » A 
— Saw & Steel Co., Fitchburg, 


SAW BLADES, HACK 

American Saw & Mfg. Co., Springfield, 
Mass. 

Atkins & Co., Inc, E. C., 
lis, Ind. 


Barnes Co., W. O., 
Diamond Saw & 


Buffalo. 
Millers Falis Co., Millers Falls, Mass. 
— Saw & Tool Works, Buffalo, 


¥; 
Simonds Saw & Steel Co., Fitchburg, 


Starrett Co., L. S., Athol, Mass. 
Thompson, Henry G., & Son Co., 


Haven, Conn. 
Victor Saw Works, Middletown, 
N. Y. 


Indianapo- 


Detroit. 
Stamping Works, 


New 


Inc., 


SAW BLADES, METAL CUTTING 
BAND 
in Saw & Mfg. Co., Springfield, 





Mass. 

Atkins & Co., Inc, E. C., Indianap- 
olis, In 

Barnes Co., W. O., Detroit. 

Huther Bros. Saw Mfg. Co., Inc., 
Rochester, 

Ronan Saw & Tool Works, Buffalo, 

Simonds Saw & Steel Co., Fitchburg, 
Mass. 

Thompson, Henry G., & Son Co., New 
Taven, Conn. 

SAW FRAMES, HACK 

Atkins & Co., Ind., E. C., Indianap- 
olis, Ind. 

Diamond Saw & Stamping Works, 
Buffalo, N. Y. 

Millers Falls Co., Millers Falls, Mass. 


— Saw & Steel Co., Fitchburg, 


Starrett Co., L. S., Athol, Mass. 
Threadwell Tool Co., Greenfield. Mass 


— Saw Works, Inc,, Middletown, 


SAW GUARDS, CIRCULAR 


Atkins & Co., Inc, E. C., 
olis, Ind. 


SAW SHARPENING MACHINES 

Cochrane-Bly Co., Rochester, N. ¥ 

Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. : 

Hunter Saw & Mch. Co., Pittsbursh. 


Indianap- 


SAW TABLES ‘“ 

Baker Bros., Inc., Woledo, O. 

Crescent Machine Co., 56 Main St. 
Leetonia, O. 
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The Pump you can install and forget 


The manufacturers of Sund- 
strand Stub Lathes say “the 
equipment invariably includes 
Trahern Pumps. . . . Yrun- 
ning day in and day out on a high 
production basis without a word 
of complaint is evidence that the 
pump is proving a satisfactory 
article.” 

Are Trahern Pumps assuring a 
dependable supply of coolant on 


your machine tools? Bulletin 44 
tells why they should be. Send 


for your copy. 
Illinois 








REG-TRape MARK 


~ RH 


REG.U.S. PAT. OFe 








TRAHERN PUMPS FOR PERMANENCE 

















— That?s Why 


si A the Deming “‘Oil-Rite’’ Power Pump has earned 
a pm OISCHARGE HEAD its reputation for trouble-free, dependable serv- 
ss Kasei pa BRONZE BALL VALVE ice—CONSTRUCTION ! 


Note these points 


Lubrication: Every moving part constantly flood- 
eiuaaecaeaetlee e\" = ed with oil. Crankcase so designed that dirt can- 
yt 2 not work in and oil cannot splash out. 


‘ Valves: Solid bronze with brass seats. Each dis- 
a charge valve lifted out by removing two nuts. 
Access to suction valves may be had when dis- 
charge valves are out or by removing entire dis- 














Pisrovpe pe Ty charge head. 
& . lft ipenee Cylinders: Porcelain lined; 2'/7 inches diameter. 
ai isin ‘= Discharge Head of Pumps is only casting sub- 


jected to pressure. 





otmide See | Packing: Easily replaced when discharge head 
STATIONARY and cylinders are removed. Stuffing box packs 
against air pressure only. 
BASE 
Os ee ore Send for full details about this and other types 


of Deming Power Pumps 





THE DEMING COMPANY, Est. 1880 SALEM, OHIO 


PUMPS 
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SAWING MACHINES, CIRCULAR 

Armstrong-Blum Mfg. a 343 N. 
Francisco Ave., Chicag 

Burr & Co., John T., Beockivn, *. r A 

Cochrane-Bly Co., Rochester, N. 


Consolidated Machine Tool die. ‘ 
Rochester, N. Y. 
Earle Gear & Machine Co., 4707 Sten- 


ton Ave., Philadelphia. 
Espen-Lucas Machine Works, Philadel- 


phia. 
Greenfield Tap & Die Corp., 


fieid, Mass. 
Hanna Engineering Works, 1763 Els- 
Works, 


Green- 


ton Ave., Chicago. 
Newton Machine Tool 
Rochester, N. Y. 


Inc., 


SAWING MACHINES, FRICTION 

Hunter Saw & Mch. Co., Pittsburgh. 

Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago. 


SAWING MACHINES, METAL 
CUTTING BAND 

Ajax Mfg. 

Armstrong-Blum | Mfg. 
Francisco Ave., Chicago. 


Co., Cleveland, O. 
Co., 343 No. 


Atkins & Co., Inc, E. ©., Indianap- 
olis, Ind. 

Racine Tool & Machine Co., 250 15th 
St. Racine, Wis. 


SAWING MACHINES, POWER HACK 


Armstrong-Blum Mfg. Co., 343 No. 
Francisco Ave., Chicago. A 
Atkins & Co., Inc., E. C., Indianap- 

olis, Ind. 


Diamond Saw & Stamping Works, 
Buffalo, N. Y. 


Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago 
Millers Falls Co., ‘Millers Falls, Mass. 


Peerless Machine Co., Racine, Wis. 
Racine Tool & Machine Co., 250 15th 
St., Racine, Wis. 
Victor Saw Works, Middletown, 


mu. %. 
Western Tool & Mfg. Co., Springfield, 
Ohio. 


Inc., 


SAWING MACHINES, WOOD 


Barnes Co., W. F. & John, 231 Ruby 
St., Rockford, Il. 


Crescent Machine Co., 56 Main St., 
Leetonia, O. 

SAWS, METAL CUTTING HAND 

Atkins & Co., Inc, E. C., Indianap- 
olis, Ind. 

SAWS, SCREW SLOTTING 

Atkins & Co., Inc., E. C., Indianap- 
olis, Ind. 

Barber-Colman Co., Roekford, Il. 

Greenfield Tap & Die Corp., Green- 
field, ass. 

Starrett Co., L. 8., Athol, Mass. 

SCRAPING TOOLS, METAL 
POWER DRIVEN 

Anderson Bros. Mfg. Co., Rockford, 
OL 

SCREENS, PERFORATED 

Chicago Perforating Co., 2445 West 


24th Place, Chicago. 


SCREW CUTTING TOOLS 
See Taps and Dies. 


SCREW DRIVING MACHINES 


Errington Mechanical Laboratory, 
Broadway and John St., New York. 

Strand & Co., M. A., 5001 N. Lincoln 
St., Chicago. 


SCREW MACHINES, AUTOMATIC 
Brown & Sharpe Mfg. Co., Providence, 


Cleveland P Automatic Mch. Co., 
Cleveland. 

Cone Automatic Mch. Co., Inc., Wind- 
sor, Vt. 

Davenport Machine Tool Co., Ince. 
Rochester, N. 

National Acme Co., Cleveland. 


— Britain Machine Co., New Britain, 
Sewneend, H. P., Mfg. Co., Hartford, 
Conn. 


SCREW MACHINES, HAND 


See also Lathes, Turret. 

Acme Machine Tool Co., Cincinnati. 
Bardons & Oliver, Cleveland. 

Brown & Sharpe Mfg. Co., Providence, 


m. i. 
Dreses Machine Tool Co., Cincinnati. 
Foster Machine > , Elkhart, Ind. 


Greenfield Tap Die Corp., Green- 
field, Mass. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 


Kent-Owens Mch. Co., Toledo, O. 

Potter & Johnston Machine Co., Paw- 
tucket, R. L. 

Pratt & Whitney Co., Hartford, Conn. 

Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston. 

Stark Tool Co., Waltham, Mass. 

Wade Tool Co., Waltham, Mass. 

Warner & Swasey Co., Cleveland. 


SCREW MACHINES, 
SPINDLE 


Cleveland Automatic Machine 
Clevela: 


nd. 
Cone Automatic Machine Co., 


Windsor, Vt. 
National Acme Co., Cleveland, O. 
New Britain Machine Co., New Britain, 


Conn. 


MULTIPLE 
Co., 


Inc., 


SCREW MACHINE TOOLS AND 
EQUIPMENT 


Bardons & Oliver, Cleveland. 

et ag & Sharpe Mfg. Co., Providence, 

Cleveland Automatic Machine Co., 
Cleveland. 

Foster Machine Co., Elkhart, Ind. 

Jones & Lamson Machine Co. , Spring- 
field, Vt. 

National Acme Co., Cleveland, O. 

aoe Britain Machine Co., New Britain, 
onn, 

Potter & Johnston Machine Co., Paw- 
tucket, R. 

Pratt & Whitney Co., Hartford, Conn. 

Steinle Turret Machine Co., Madison, 


is. 
Warner & Swasey Co., Cleveland. 


SCREW MACHINE WORK 


Albaugh-Dover Mfg. Co., 2147 
shall Bivd., Chicago 

Bridgeport Brass Co., Bridgeport, Conn, 

Eastern Machine Screw Corp., New 
Haven, Conn. 
& G. Rady ag Mch. Screw 
Corp., New Haven, 

Meisel Press Mfg. Co., 948 Dorchester 
Ave., Boston 25, Mass. 

National Acme Co., Cleveland. 

New on Machine Co., New Britain, 


on 

seneanim. J. E., Philadelphia. i 

Reliance Die & Stamping Co., 515 No. 
LaSalle St., Chicago. 

Standerd Pressed Steel Co., Jenkin- 


town, Pa. 
Wappat Gear Wks., Pittsburgh, Pa. 
Wappat Screw & Mch. Works, Inc., 


Philadelphia. 
SCREW PLATES 


Mar- 


Besly & Co., Charles H., 120-B No. 
Clinton St., Chicago. 

Brubaker & Bros. Co, W. L., 50 
Church St., New York. 

Butterfield & Co., Div. — Twist 
Drill Co., Leas’ Line, Vt. 

Card Mfg. be. Div. of Union 


Twist Drill. Co., Mansfield, Mass. 

Carpenter Tap & Die Co., J. M., Paw- 
tucket, R. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Hjorth Lathe & Tool Co., Boston. 
orse Twist Drill & Mch. Co., 
Bedford, Mass. 

Pratt & Whitney Co., Hartford, Mass. 

Threadwell Tool Co., Greenfield, Mass. 


SCREWS, CAP ANp SET 

Allen Mfg. Co., Hartford, Conn. 

National Acme Co., Cleveland, 0. 

Poorman, J. E., Philadelphia. 

Strong, Carlisle & Hammond Co., 
Cleveland. 


New 


SCREWS, MACHINE 

Allen Mfg. Co., Hartford, Conn. 
National Acme Co., Cleveland, O. 
Poorman, J. E., Philadelphia. 


SCREWS, SAFETY SET 
See Heading—Set Screws, 


SCREW, SPECIAL LEAD, 
FEED, ETC. 

Alling-Lander Co., Inc., Sodus, N. Y. 

Automatic Mch. a 3 Bridgeport, Conn, 

Ferner Co., R. Y., Washington, D. C. 

Hindley Gear Co., Philadelphia. 


SEAMLESS STEEL TUBING 
See Tubing. Seamless Steel. 


SECOND-HAND MACHINERY, ETC. 

Allen, H. F., Co., Inc., 30 Church St., 
New York. 

Botwinik Bros., New Haven, Conn, 

Cincinnati Planer Co., Cincinnati. 

Eastern Machinery Co., Cincinnati. 

Essley Mchy. Co., E. i Oe a 57 W. 
Washington Blvd., Chicag 

— — Co., "Used Mehy. Dept., 


Eri 
Hill, Glarke & Co., Inc., Bost 
Hyman & Sons, Joseph, Philedelphia. 
Jones Mch. Tool Co., Cincinnati. 
‘ase — Mchy. Co., Muskegon, 
Mich. 
Lucas * Son, Inc., J. L., Bridgeport, 


Con: 
Lynd- ‘worquher Co., Boston. 
Miles Mchy. Co., Saginaw, Mich. 
Mueller ch. Tool Co., Cincinnati. 
New oR. Machinery Exchange, New- 
ar ; 
Niles-Bement-Pond Co., 111 Broadway, 
N 


ew York. 
= Sexton Mchy. Co., Colum- 


Safety 


bus 
Prentiss 


"& Co., pas. Henry, 149 
Broadway, New York 
eines Machinery Sales Co., Pitts- 
burgh, Pa. 
Richey-Whaley Mchy. Co., Indianap- 
olis, Ind 
Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago. 
Simmons Mch. Tool Corp., Albany, 


N. 2. 
Westinghouse Elec, & Mfg. Co., East 
Pittsburgh, Pa. 


SEPARATORS, CENTRIFUGAL 

DeLaval Separator Co., 165 Broadway, 
New York. 

Tolhurst Mch. Works, Troy, N. Y. 

Magnetic Mfg. Co., Silwaukee, Wis. 


SET-SCREWS, SAFETY 
Allen Mfg. Co., Hartford, Conn. 
Bristol Co., Waterbury, Conn. 
Standard Pressed Steel Co., Jenkin- 


town, Pa. 
Strong, Carlisle & Hammond Co., 
Cleveland. 


SHAFTING STEEL 
Adamson Mch. Co., Akro 
Brown Co., A. & F., 


» 0. 
Vv 79 "Barclay St., 
New York. 


Molirup ma Products Co., Beaver 
a 
Royersford Fdry. & Mch. Co., 54 N. 


Sth St., Philadelphia. 


Standard “Pressed Steel Co., Jenkin- 
town, 


a. 
— Drawn Steel Co., Beaver Falls, 
Pa. 


SHAFTING, STEEL TUBING FOR 
National Tube Co., Pittsburgh. 


SHAFTS, FLEXIBLE 


Chicago Flexible a nell Co., 1154 8. 
Central Ave., Chicag 
Errington iMachentest’ Laboratory, 


Broadway and John St., New York. 


Haskins Company, R. G., 520 W. 
Monroe St., Chicago, IIL. 

Oliver Instrument Co., 1410 East 
Maumee St., Adrian, Mich. 

= Bearing Co. of America, New- 
ark, } 

Stow Mfg. Co. .» Binghamton, N. Y. 

Strand & Co., N. A., 5001 N. Lin- 
coln St., Chicago. 


SHAFTS, HOLLOW BORED 
American Hollow Boring Co., Erie, Pa. 


SHAPERS 

American Tool Works Co., Cincinnati. 
pe ran Shaper Co., Cincinnati. 
Col — ia Machine Tool Co., Hamilton, 


Gould *& Eberhardt, Newark, J. 
Hendey Mch. Co., Torrington, ‘2. 

sp: Aes ey aeeitiia, ‘O. 

_— Mfg. Co., Muskegon Heights, 


Niles -Bement- Pond Co., 111 Broadway, 

New 

Omese & ‘Sexton Mch. Co., Colum- 

Potter & Johnston Machine Co., Paw- 
tucket 


Rhodes ‘tte! Co., Hartford, Conn. 
Rockford Machine Tool Co., Rock- 


ord, 5 
Smith & Mills Co., Cincinnati. 
Springfield Mch. Tool Co., 631 South- 
ern Ave., Springfield, 6. 
~~ Products Engineering Co., Spring- 
Walcott Lathe Co., Jackson, Mich. 


SHAPERS, PORTABLE 
Reed-Prentice Co., Worcester, Mass. 


SHAPERS, TRAVELING HEAD 
Cincinnati Shaper Co., Cincinnati. 


Niles-Bement-Pond Co., 111 Broadway, 
New York 


SHAPERS, VERTICAL 


Cochrane-Bly Co., Rochester, N. Y. 
Hanson-Whitney Machine Co., Hart- 


ford, Conn, 
Pratt & Whitney Co., Hartford, Conn. 


Rhodes Mfg. Co., Hartford, Conn. 


SHEARING MACHINERY 

Bethlehem Steel Co., Bethlehem, Pa. 
Buffalo Forge Co., Buffalo, N. Y. 
Canton Foundry & Machine Co., Can- 


ton, O. 
Chambersburg Engineering Co., Cham- 
ersburg, P. 
Cleveland Punch & Shear Works Co., 
Cleveland. 
Machine Tool Corp., 


Consolidated 
Rochester, N. 

Ferracute Machine Co., Bridgeton, N. J. 

_— & Jones Works, Wilmington, 
el. 

Long & Allstatter Co., Hamilton, O. 

Lo Nawrath, Div. Birmingham 
Iron Foundry, Derby, Conn 

Niagara Mch. & Tool Works, Buffalo, 


Royersford Fdry. & a? Co., 54 N. 
5th St., Philadelphia. 
— T., 2558 W. 


be as on. Buffalo. N. Y. 

Co., New Britain, Conn, 

Watson-Stiilman Co., 192 Fulton St., 
New York. 

Wickes Bros., Saginaw, Mich. 

Williams, White & Co., Moline, Ml. 


one MACHINERY, HAND 

Niagara Machine & Tool Works, Buf- 
falo, N. Y. 

Ryerson & Son, Joseph T., 2558 W. 


16th St., Chicago. 

Tucker, W. M. °C. F, Hartford, 
Conn. 

SHEARS, ROTARY 

Bliss Co., E. W., Brooklyn, e 

Nisgare Machine *& Tool Works, Buf- 
alo, N. 

Ryerson & Son, Joseph T., 2558 W. 
16th o,  oenee 

Stoll Co.. Buffalo. N. Y. 


YD. #.. 
Toledo Men « Tool Co., Toledo, oO. 


SHEARS. SQUARING 

Cleveland Punch & Shear Works Co., 
Cleveland. 

Loy & Nawrath, Div. Birmingham Iron 

_, Foundry, Derby, nn. 

Niagare, Mch. & Tool Works, Buffalo, 


Stoll Co., D. H.. Buffalo, N. Y. 
Toledo Nien “« Tool Co., Toledo, O. 


SHEAVE WHEELS 


Jones Foundry & Mch. Co., W. A, 
4409 oosevelt Rd., Chicago. 
Wood’s Sons Co., T. B.. am bers- 


burg, Pa. 


SHEET METAL WORK 
Breese Bros. Co., Cincinnati, O. 
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=—, a D., 1620 Monadnock Block, 

—_ Britain Machine Co., New Britain, 
onn, 

Reliance Die & Stamping OCo., 515 
N. LaSalle St., Chicago, 

SHEET METAL WORKING 
MACHINERY 

Adriance Machine Works, Inc, 75 
Richards St., Brooklyn, N. Y. 

Ams Machine Co.,, ax, 101 Park 
Ave., New York. 

Loy & Nawrath, Div. Birmingham Iron 
Foundry, Derby, Conn, 


— Britain Machine Co., New Britain, 
Niagara qisghine & Tool Works, But- 


Toledo Mch. & Tool Co., ag, 
V & O Press Co., Hudson, N. = 


SHERARDIZING, ELECTRIC 
— Electric Co., Schenectady, 


SLEEVES 

Cleveland Twist Drill Co., Cleveland. 

— Rigg Be a & Mch. Co., New 
or 

National ‘twist Drill & Tool Co., De- 

Pratt & Witiney Co., Hartt 

ra itne; 0. , rt Sm 

Standard Tool Clevelan — 

Union Twist Drill Co., athoL Mass. 


SLIDE RULES 

Dietzgen Co., oe, 166 W. Mon- 
roe St., Chica 

Keuffel & Keser” Oa Hoboken, N, J. 

SLOTTERS, MACHINE 


Baker Bros., Inc., Toledo, O. 
Betts Machine Co. .» Rochester, N. Y. 


Cochrane-Bly Co., Rochester, N. Y. 

Consolidate Machine Tool Corp., 
Rochester, N. Y. 

Dill Machine Co., T. C., Philadelphia, 

Newton Machine Tool Works, Inc, 
Rochester, 


Niles- Bement-Pond Co., 111 Broadway, 


New 
Rhodes Mfg.” S. Hartford, Conn, 
Sellers & Co., Inc., Wm., Philadelphia. 


SLOTTERS, PORTABLE 


Consolidated Machine 
Rochester, N. 
Tool 


2 & 
Newton Machine 
te -Pond Co., 


Tool 
Works, Inc, 
111 Broadway, 


Corp., 


Rochester, N. Y. 


New York. 
SOCKETS 
Cleveland Twist Drill Co; Cleveland. 
Greenfield Tap & Die Corp., Grom. 


u field, ‘ane S. D 
orse Twist Drill & M 

Bedford, Mass a ae 
— Twist Drill & Tool Co., De- 


oit, Mi 
Pratt & Whitne Co., Hartf 
Standard Tool Co. . re —_— 
Union Twist Drill Co., Athol, Mass. 
Williams, J. H., & Co., Buffalo, i Ae 


SOLDER 
Hoyt Metal Co., St. Louis, Mo. 


SPECIAL MACHINERY AND TOOLS 
—_—, Machine & Tool Co., Cleveland, 


Adamson Mch. Co., Akro’ 

—— Machine C., 
onn 

Baird Machine oo. Bridgeport, Conn, 

Banner Die, Tool & Stamping Co., 


s, O. 
Bethlehem Steel Co., Bethlehem, Pa. 
Betts Machine Co., Rochester, N. 
Bilgram Machine Works, 1231 Spring 
arden St., Philadelphia. 
Blanchard Machine Co., 64 State St., 


0. 
"Bridgeport, 


Colum bu: 


Cambridge, Mass. 

Bliss Co., W., Brooklyn, N. Y. 

Brock Tool & Mfg Works, Arthur, 
Jr., Philadelphia. 

Brown Co., F., 79 Barclay St., 
New York. 

Chambersburg —_——— Co., Cham- 

sburg, 


sag od Die, “Tool & Mch. Co., Co- 





um b 

Consolidated Machine Tool Corp., 
ochester, N. Y. 

Earle Gear & Machine Co., 4707 
Stenton Ave., Philadelphia, 

Farrel _Fdry. & Mch. Co., Buffalo, 

Fawcus Machine Co., Pittsburgh. 

Ferner Co., R. Y., Washington, D. C. 

Garrison Machine Works, Dayton, 0. 

Geier Co., P. A., Cleveland. 

Gisholt Machine Co., 1300 E. Wash 
ngton Ave., Madison, Wis. 

Grant Mfg. ch. Co., N. W. Sta- 
tion, Bridgeport, Conn. 

Greenlee Bros. & Co., Rockford, Til. 

Hanna Engineering Works, 1763 Els- 
ton Ave., Chicago. 

Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 
Ingersoll Milling Mch. Co., Rockford, 


Kent-Owens my Co., Toledo, O. 
R. 620 Monadnock Block, 


King, Diy F 
Chicago. 

Langelier Mfg. Co., Arlington, Cran- 
ston, AQ 

Littell Machine Co. am Saag 4125 Ra- 
venswood Ave. ” ica 

u Machine eel n., “Clev veland. 

Manufacturery pe” ting Engineers. 


N. 
Men Men Tool & Die Co., Roselle, 
Meisselbach-Catucci Mfg. Co., Newark, 
Meisel Press M Mfg. 5h 948 Dorchester 


0 
Modern Tool Co., 
Mueller Mch. Tool 


Mass. 
‘o> 
Co., 


TGncinnatt. 
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Set of T-P Parallels 


































TAFT-PEIRCE 


4 Production and Inspection Tools 
Save Trouble and Increase Profits 





‘ A. SF az t- ith 
V-Blocks, Parallels, Taper Test Gages, Measuring TP tench Sake, Man 


T-P Sine Bar and Fixture Irons, Equalizing Jaws—practically every pro- Parallels, and Sine Bar 
duction or inspection tool you may need, carried 
in stock. 


T-P Production and Inspection Tools were de- 
veloped first to help us secure production without 
waste of time or loss of accuracy in our own con- 
tract department. Quantity production—as the 
list of tools grew—enabled us to place a standard 
line of the finest “production assistants” within 
the reach of every manufacturer. The tools shown 
here are saving time (cutting costs) in hundreds 
of shops which swear by T-P standards of accu- 
racy. Circular shows these and other applications, 
gives all details of the line. Send for it. 


T-P Toolmakers Adjustable Knee SES ea 5 


T-P Sine Bar T-P Universal Square 


THE TAFT- PEIRCE MFG.COMPANY 


WOONSOCKET Be RHODE ISLAND.U.S.A. 











MARK 
Manufacturers of Small Tools, Gages, Reamers, Magnetic Chucks, and Thread Milling Machines, and makers of tools and special machinery on contract. 








OIL. BURNER SYSTEM 


LEIMAN 
BROS. saonsnans ais 
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Pumps are especially adapted 
for this work because their unique construction enables them to deliver the 
air in large volume and at the proper pressure. The curved wings scoop up 
the air and push it along to the outlet and it cannot escape or leak back 
because centrifugal force keeps the wings in close contact with the cylinder 
curved surface and also with the inside surfaces of the side flanges or cyl- 
inder heads. 

This is impossible with most makes of blowers and the system of construc- 
tion used is patented—nevertheless Leiman Bros. Rotary Air Pumps are not 
high priced nor even priced up to their worth to the user. 

Once used, a new friend is made—once rightly selected to do a job they will 
always deserve the confidence of the user. 

Slow speeds, few moving parts, no springs or tips on the wings—just simple, 
powerful, efficient pumps. Complete illustrated catalog on request. 


LEIMAN BROTHERS, oer tispenrcss: 


Makers of Good Machinery for 35 Years 
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National Acme Co., Cleveland, O. 

National Aatomatio Tool Co., Rich- 
mond, 

National Machine Co., Tiffin, O. 

National Tool Co., Cleveland. 

National Twist Drill & Tool Co., De- 
troit, Mich. 

Newton Machine Tool Works, Inc, 
Rochester, 


Miagars Machine & Tool Works, Buf- 


Niles Bement-Pond Co., 111 Broadway, 

ew 

Pratt & Whitney Co., Hartford, Conn. 

Production amend Corp., Canas- 
tota, 

Reed-Prentice Co., Worcester, ie. 

Reliance Die & Stamping Co., 515 N. 
LaSalle St., Chica 

<n Machine Tool Co., Rockford, 


Il 
Ruthman_ Machin Co., Cincinnati. 
S & S Machine ork, 4539-41 W. 
Lake St., Chicks. 
Shuster Co., ew Haven, Conn. 


F. 
Simonds Mfg. tS Witte Pa. 
a. Engineering Co., Spring- 


Sweet & Doyle Fdry. & Mch. Co., 
Troy Green, Island.” N. Y. 

Taylor-Shantz Co., Rochester, N. Y. 

Taft-Peirce ite Go., Woonsocket, R. I. 

a ag Mch. & Tool Co., Toledo, O. 
V & O Press Co., Hudson,  & 


Wade Tool Co., 

Waltham Mch. Works, Waltham, Mass. 

Wappat Gear Wks., Pittsburgh, Pa. 

Wicaco Screw & Mch. Wks., Inc., 
Philadelphia. 


SPEED REDUCERS 


Adamson Mch. Co., 
Alling-Lander Co., 
— oo. & F., 79 Barclay St.. 


Falk” Corp, nn Wis. 
Fareell, dry. & 


Mch. Co., Buffalo, 
Foote, Br Tpros. 


232- 


Morgan 


Mch. Co., 

Curtis St., Chicago. 

Pe .. H.. Co., Wm., 16 No. 
St., hicago. 

James Mfg. Co., D. O., 112 West 
Monroe St., Chicago 

Jones Foundry & Machine Co., A., 
4409 W. Roosevelt Rd., Bin : 

Moore & White Co., 270 07-2737 No. 
15th St., Philadelphia. 

—- -Bement-Pond Co., 111 Broadway, 


York. 
Philadelphia Gear Works, Philadeiphls. 
Smith, Winfield H., Springville, N. 


Gear & 


SPINDLES, HOLLOW BORED 


American Hollow Boring Co., Erie, Pa. 
SPINNING LATHES 

See Lathes, Spinning. 

SPOT FACERS 

Gairing Tool Co., Inc., Detroit. 


SPRING COILING AND 
FORMING MACHINERY 


Baird Machine Co., Bridgeport, Conn. 


Hjorth Lathe & Tool Co., Boston. 

SPRINGS 

Chatillon & Sons, John, 99 Cliff St., 
New York. 


SPROCKET CHAINS 
Baldwin Chain & Mfg. Co., Worcester, 


Mass. 
Boston Gear Wks. os Co., Norfolk, 
Downs, Quincy, Mas 
~~. Wheel Co., 1339 Altgeld St., 
Diamond “Chain & Mfg. Co., Indianap- 


olis, Ind. 
Link-Belt Company, Chica = 


Morse Chain Co., Ithaca, 

Philadelphia Gear Works, Philadelphia. 
Ramsay Chain Co., Inc., Albany. N. Y. 
Whitney Mfg. Co., Hartford, Conn. 


SPROCKETS 

— Chain & Mfg. Co., Worcester, 
Mass. 

Boston Gear Wks. — Co., Norfolk, 
Downs, Quincy, 

— ‘Wheel Co., 1339 Altgeld St., 


Foote “Bros. Gear & Mch. Co., 232- 
242 N. Curtis St., Chicago. 
Mch. © 


Jones Foundry & o., W. A 
4409 W. ‘Roosevelt Rd., _Cnicago. 

Link-Belt Company, Chica 

Mass. Gear & Tool Co., Woburn, Mass. 

Meisel Press Mfg. Co., 948 Dorchester 
Ave., Boston 25, Mas “ 

Morse Chain Co., Ithaca, N 

Philadelphia Gear Works, NS nftedetphia. 

Stranahan Gear Co., Philadelphia. 

Whitney Mfg. Co., Hartford, Conn. 


SPRUE CUTTERS 


Hanna Engineering Works, 
ton Ave., Chicago. 


1763 Els- 


STAMPINGS, SHEET METAL 


Alemite Die-Casting & Mfg. Co., 
2640-54 Belmont Ave., Chicago. 
— Tool & Mfg. Co., Urbana, 

0. 
Banner Die, Tool & ee Co., 
Columbus, O. 
Breese Bros. Co., Cincinnati, 
seneenert Brass Co., Bridwe port, 
onn. 





oe Mch. & Srampine Oo. « 1255 -W. 


h St., er 
King, R. D., 1620 Monadnock Block, 
Chicago. 


4 
New Britain Machine Co., 
Yonn, 


New Britain, 


STAMPS, STEEL AND MARKING 
DIES 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn 
Noble & - Westbrook Mfg. Co., Hart- 


ford, 
Schwerdtie "Stamp Co., Bridgeport, 


STEEL 

Carpenter Steel Co., Reading, 
Central Steel Co., Massillon, O. 
Colonial Steel Co., Pittsburgh, Pa. 
Firth-Sterling Steel Co., McKeesport, 
Hawkridge Bros. Co., Boston, Mass. 
Ludlum Steel Co., Watervliet, N. Y 


Ct. 


Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago. 

Simonds Saw & Steel Co., Fitchburg, 
ass. 

Vanadium-Alloys Steel Co., Latrobe, 
a. 

nie, epiemmamaeed Steel Co., Aliquippa, 
a. 


STEEL, COLD DRAWN 
Anchor Drawn Steel Co., Latrobe, Pa. 


Moltrup Steel Products Co., Beaver 
Falls, Pa 

Ryerson & Son, Joseph T., 2558 W. 
16th St., Chicago. 


— Drawn Steel Co., Beaver Falls, 
a. 


STEEL, STRIP AND SHEET 


Central Steel Co., Massillon, O. 

Driver-Harris Co., arrison, N. J. 

Ryerson & Son, ‘Joseph T., 2008 WW. 
16th St., Chicago. 


STEEL, HIGH SPEED TOOL 
Anchor Drawn Steel Co., Latrobe, Pa. 


Armstrong Bros., Tool os 313 N. 
Francisco Ave., Chicago. 

Boker, H. & Co., ine, 101 Duane 
St., New York. : 

Carpenter Steel Co., Reading, Pa, 

Colonial Steel Co., Pittsburgh. Pa 

Firth-Sterling Steel Co., McKeesport, 


a. 

Hawkridge Bros. Co., Boston, Mass. 

Ludlum Steel Co., Watervliet, N. Y. 

symm & Son, _— T., 2558 
h St., Chicag 

Simonds Saw & ‘Steel Co.. 


Co., 
Vulean Crucible Steel Co., 


w. 
Fitchburg, 
Vanadium Alloys Steel Latrobe, 
Aliquippa. 


STEEL, MACHINE 


Colonial Steel Co., Pittsburgh, Pa 
—— Steel Co., McKeesport, 


a. 
Hawkridge Bros. Co., Boston, Mass. 


Ryerson & Son, Joseph T., 2558 W. 
16th_St., Chicago. 

Union Drawn Steel Co., Beaver Falls, 
a. 

Vanadium-Alloys Steel Co., Latrobe, 
a. 

Vulean Crucible Steel Co., Aliquippa, 
Pa. 

STEEL, RUSTLESS 

Carpenter Steel Co., Reading. Pa. 

— Steel Co., McKeesport, 
a. 

STEEL, STAINLESS 


Carpenter Steel Co., Reading, Pa. 


ee Steel Co., McKeesport, 

a 

STELLITE 

Haynes Stellite Co., 30 E. 42nd St., 
New York. 


STOCKS, DIE 


Armstrong Mfg. Co., 


Bridgeport, Conn. 
Butterfield &_Co., 


Div. Union Twist 
Derby — Vt. 
Union 


Co,, 8. Div. 
Twist Drill Go.. Mansfeld, Mass. 
Carpenter Tap & Die Co., M., Paw- 
tucket, ia 
Curtis & Curtis Co., 324 Garden St., 
Bridgeport, Conn. 


Greenfield Tap & Die Corp., Green- 
field, Mass. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

Oster Mfg. Co., Cleveland. 

Pratt & Whitney Co., Hartford, Conn. 

Reed Mfg. Co., Erie, Pa. 

Saunders’ Sons, Inc, D., Yonkers, 

Threadwell Tool Co., Greenfield, Mass. 

STONES, OIL 

Carborundum Co., Niagara —_ ING ek 

Norton Co., Worcester, Mas: 


STOOLS AND CHAIRS, STEEL 
See Furniture, Shop and Drafting- 
room. 


STRAIGHTENING MACHINERY 
SS ae Drill & Mch. Co., New 


or 

Niles-Bement-Pond Co., 111 Broadway, 
New sae 

Shuster Co., New Haven, Conn. 

Springfield Mackie Tool °. ; 3 
Southern Ave., Springfield, 


STUD SETTERS, OPENING 


Errington Mechanical Laborato 
Broadway and John St., New York. 
Geometric Tool Co., New Maan Conn. 


* Saunders’ 


SUB PRESSES 

Danly Machine Rogeiaitios, Inc., 4907 
Lincoln. Ave., Chicag 
. S. Tool Co., Inc., Ampere, Nees 


SWAGING MACHINES 

Etna Machine Co., Toledo, O. 

Langelier ae. Co., Arlington, 
ston 

Torrington Co., Torrington, Conn, 


Cran- 


SWITCHBOARDS 
Goporal Electric Co., Schenectady, 


Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


SWITCHES 
Bristol Co., Waterbury, Conn. 
General Electric Co., Schenectady, 


Monitor Controller a .» Baltimore, Md. 
Westinghouse Elec. Mfg. Co., East 
Pittsburgh, Pa. 


TABLES, CIRCULAR 
Cochrane-Bly Co., Rochester, N. Y. 


TACHOMETERS 


Bristol Co., Waterbury, Conn 
Soest. George, 143 Liberty St. 


vene Mfg. Co., 39 Sargeant St., 
Hartford, Conn. 


New 


TAPES, MEASURING 


Dietzgen Co., —. 166 W. Mon- 
roe St., Chica 


Keuffel & Esser “Co., Hoboken, N, J. 
Starrett Co., L. S. Athol, Mass. 


TAP EXTENSIONS 
Allen Mfg. ©o., Hartford, Conn. 


TAP EXTRACTORS 
Walton Co., Hartford, Conn. 


TAP HOLDERS 


National Automatic Tool Co., Rich- 
mond 


, Ind. 
Procunier, Wm. L., 18 S. Clinton St., 
Chicago. 


TAPPING ATTACHMENTS AND 
DEVICES 


American Tool Works Co., Cincinnati. 
Baker Bros., Inc., Toledo, 


Barber-Colman ae Rockford, ML 

Barnes Co., .& John, 231 Ruby 
St., ee 

Cincinnati Bickford Tool Co., Oakley, 
Cincinnati. 

Consolidated Machine Tool Corp., 
Rochester, N. Y. 

Tastern Tube & Tool Co., Inc., Brook- 
yn, 

Errington — Mechanical Laboratory, 


Broadway and John St., New Yor 
Geometric Tool New Haven, Ct. 
Hoefer Mfg. Co., Freeport, Ill. 
Leland-Gifford Co., Worcester, Mass. 
Modern Tool Co., Erie, Pa. 

Mueller Machine Tool Co., Cincinnati. 

—_—T < Automatic Tool Co., Rich- 
mon 

Procunier, ‘Wm. L., 18 South Clinton 

; P., Mfg. Co., Hartford, 

Conn. 

Western Mch. Tool Works, Holland, 


ich. 
Whitney Mfg. Co., Hartford, Conn. 


Townsend, 


TAPPING MACHINES 


Acme Machinery Co., Cleveland. 
Baker Bros., Inc., Toledo, O. 
814 Chestnut St., 


Barnes tind a > 
Philadelp 
ove Co., Philadelphia, Pa. 
Economy Engineering Co., Willoughby, 


Bench uo 
io. 
Geometric Tool Co., 


New Haven, Ct. 
Greenlee Bros. Co., Peeters. Ti 
Hoefer Mfg. Co., Freepo: 
on Mfg. Co., ve Cran- 


R. 
taleaet Gifford Co., Worcester, Mass. 
Moline Tool Co., pot < ws Ill. 
Murchey Mch. Tool Co., 34 Porter 
St., Detroit, Mich. 
National Automatic Tool Co., Rich- 


ond, Ind. 
National Mechinery oo. oO. 
Procunier, Wm. L., 18 “ Minton St., 


Chicago. 
Rockford Drilling Mch. Co., Rockford, 


Sons, Ince, D., Yonkers. 
Western’ Machine Tool Wks., Holland, 
Mich. 
TAPS 
Besly & Co., ates H., 120-B No. 
Clinton St., Chi 
Brubaker & Bros. Co., Ws. Eee OU 
urch St., New Yor! 
Butterfield & Co., Div. Grton Twist 
rill Co., Derby ww, 
Card Mfg. 


Co. Div. “of Union 
Twist Sri! ‘Co, Weneneta, yen 


Carpenter Ta Die Co., 

Pawtuc 
Geometric Tool So. » New Haven, Conn. 
——, Sn & Die Corp., Green- 


field, 
Hanson-Whitney Mfg. Co., Hartford, 
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—. etins Co., Waynes 
OTO, 


Morse "Twist Drill & Mch. Co., New 
Bedfo: ass. 
National Acme Co., Cleveland. 


Pratt & Whitney Co., = rd, C 
Saunders’ Sons, Inc., ‘ Tehen, 


Ine., 


» 2 
Standard Tool Co., Cleveland. 


Threadwell Tool Co., Greenfield, Mass. 
TAPS, COLLAPSING 
Consolidated Machine ‘Tool Corp., 
Rochester, N. Y. 
— Mechanical Laboratory, 
we. and John St., New York. 
Geometric Tool Co., New Haven, Conn. 


Landis Mch. Co., 


_—s ow Pa. 
Modern Tool Co. x 


Murchey Mch. & Tot = 34 Porter 
St., troit, Mich. 

National Acme Co., Cleveland, O. 

THERMOMETERS 

American Gas Furnace Co., Elizabeth, 

Bristol Co., Waterbury, Conn. 


Brown Instrument Co., Philadelphia. 


THERMOMETERS, INDICATING 
AND RECORDING 


Brown Instrument Co., Philadelphia. 


THREAD CUTTING MACHINERY 


Acme Machinery Co., Cleveland 
Automatic Mch. Co., Bridgeport, Conn. 


Eastern Machine Screw Corp., New 
Haven, Conn. 
Economy Engineering Co., Willoughby, 
io. 
~—" Gear Shaper Co., Springfield, 
Ferner Co., R. Y., Washington, D. C. 
Geometric Tool Go., N faven, Ct. 
Grant Mfg. & Mch. Co., N . Bta- 


tion, Bridgeport, Conn. 

H é G Works, Eastern Machine Screw 
Corp., New Haven, Conn. 

a Machine Co., Inc., Waynesboro, 

Leee- Bradner Co., Cleveland. 

Murchey Mch. & Tool Co., 34 Porter 
St., Detroit, h. 

National Acme Co., Cleveland, O. 

National Machinery Co., ffin, 

Oster Mfg. Co., Clevelan 

Pratt & Whitney Co., Hartford, Conn. 

Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston. 

Williams Tool Corp., Erie, Pa. 


THREAD CUTTING TOOLS 
Armstrong Bros. Tool Co., 
Francisco Ave., Chicago. 

Oster Mfg. Co., Cleveland. 

Ready Tool Co., Bridgeport, Conn. 

Rivett Lathe & Grinder Corp., Brigh- 
ton, Boston. 

Williams, J. H., & Co., Buffalo, N. Y. 


313 No. 


THREAD GAGES 
See Gages, Thread. 


THREAD MILLING MACHINES 


Consolidated Machine Tool Corp., 
Rochester, N. Y. : 

Hall Planetary Company, Philadelphia, 
>a. 

ae eo Machine Co., Hart- 
ford, Conn. 

Lees-Bradner Co., Cleveland 

Newton Machine Tool Works, Ine., 


Rochester, N. 
Pratt & Whitney Co. ,» Hartford, Conn. 


— -General Co., Inc., Bay City. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 
Waltham Machine Works, Waltham, 


Mass. 


THREAD ROLLING as 


National Machinery Co., Tiffi 0. 
Stoll Co., Inc, D. H., Buffalo. N. SS 


THREAD ROLLING MACHINES, 
SHEET METAL 


V & O Press Co., Hudson, N. Y. 


bh RECORDS, =” 
E ON THE 


ine resi pater dl for Time. 


TIRE MOLD CUTTING MACHINES 


Keller Mechanical Engineering ore 
74 Washington St., Brooklyn, N 


TIRE WELDERS AND BENDERS 
Williams, White & Co., Moline, Ill. 


TOOL BITS, STELLITE 


Haynes Stellite Co., 30 E. 42nd S&t.. 
New York. 


TOOL CASES 
Gerstner & Sons, H., Dayton, O. 
Starrett Co., L. S., Athol, Mass. 


TOOL powsee ahi HIGH 


SPEED $§ 
Armstrong rng ues Co., 313 No. 
Francisco Ave., Cimon. 
Barber-Colman Co., Rockford, Il. 
Carpenter Steel Co., Reading, Pa. 
Colonial Steel Co., Pittsburg 
—— Steel Co., are Keesport, 
Ludlum Steel Co., vas ce; NY. 
Simonds Saw & Steel Co., Fitchburg, 
ass. 
Vanadium-Alloys Steel Co., Latrobe. 


Pa. ” 
Williams, J. H., & Co., Buffalo, N. Y. 















































August, 1925 MACHINERY 











Tiny Express 
Trains—running 
on a wire railroad ! 


You’ve seen them. In big department stores 
everywhere, Lamson Carriers swiftly take your 
money to some far-away and invisible cashier, 
and, almost before the clerk can wrap your par- 
cel, race back with your change and receipt. The 
little cash boxes whisk along the wire runways at 
a furious pace, taking each sudden right angle 
turn with unabated speed—not only fascinating 
the children (and sometimes the grown-ups), but 
simplifying, centralizing and expediting the diffi- 
jis cult business of handling cash. 


In the Lamson plant at Syracuse, two Shuster 
Wire Straightening and Cutting-off Machines 
straighten and cut-off the wire used in these cable 
cash carrier systems. These Shuster’s have seen 
twenty-five years of exceptional service on the 
toughest kind of work—cutting Bessemer steel 
wire up to 14” in diameter. At the time the pho- 
tograph was taken this Shuster was cutting 14” 
wire in 8 feet lengths. 





F. B. SHUSTER CO. 


NEW HAVEN, CONN. 





FORMERLY JOHN ADT & SON 





ESTABLISHED 1866 





If wire is used extensively 
in your product it will pay 
you to look into the possi- 
bilities of Shuster Wire 
Straightening and Cutting- 
Off Machines. May we 


send our catalog R? 


- et ng ics 
CEELO ss m 4 
: . t 
ay ilies * to ~ 


SHUSTER WIRE STRAIGHTENING 
AND CUTTING-OFF MACHINES 
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TOOL HOLDERS 


Armstrong Bros. ta Co., 313 No. 
Francisco Ave., hicago. 

Cleveland Twist Drill e-  Glerelan d. 

Gisholt Machine Co. E. Wash- 


ington Ave., Rg 


Haynes Stellite Co., 30 My 42nd St., 
New York. 

Love) oy Tool Co., Inc., Springfield, Vt. 
K Tool Co., inc., helton, Conn, 
Tool Co., J Buffalo, N. Y. 

Ready Tool Co., Bridgeport, Conn. 
Ruddies,_G. r., 747 5. 286th &t., 
ew York. 


Western Tool & Mfg. Co., — 
Williams, J. H., & Co., Buffalo, N. Y. 


TOOLS, STELLITE WELDED TIP 


Haynes Stellite Co., 30 E. 42nd St., 
New York. 


TORCHES, OXY-ACETYLENE 
AND OXY-HYDROGEN 

See Welding and Cutting, 
lene Equipment. 


Oxy-Acety- 


TRACING CLOTH AND PAPER 


Dietzgen Co., Eugene, 166 W. Mon- 
roe St., Chicago. N. J 


Keuffel & Esser Co., Hoboken, 


TRACING FILING CABINETS 
See Cabinets, Filing. 


TRACTORS, INDUSTRIAL 

er i & Towne Mfg. Co., Stamford, 
Conn. 

TRAILERS, INDUSTRIAL 

Yale & Towne Mfg. Co., Stamford, 
Conn, 

TRANSFORMERS 

General Electric Co., Schenectady, 

Reliance Elec. & Eng. Co., 1056 Ivan- 
hoe Rd., Clevelan 

Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 

TRANSITS, ENGINEERS 

Dietzgen Co., magma, 166 W. Mon- 
roe St., Chicag E 

Keuffel & Sone’ Go., Hoboken, N, J. 

Starrett Co., L. S., Athol, Mass. 


TRANSMISSION MACHINERY 


See Hangers, Shafting, Pulley, Clutches, 
Couplings, Belting, Chain, Ete. 


TRANSMISSION, VARIABLE SPEED 


Oilgear Co., Milwaukee, Wis. 
Reeves Pulley Co., Columbus, Ind. 


TROLLEYS AND TRAMWAYS 
Hanna Enginecring Works, 1763 Els- 


ton Ave., Chi 
Roeper — & & Hoist Works, Read- 


Co., Lisbon, O. 


Wright Mig. Co. Miz. Co 


Stamford, 
we 


TRUCKS, INDUSTRIAL 


Angle Steel Stool Co., Plainwell. Mich. 
= & Towne Mfg. Co., Stamford. 
onn, 


TUBE EXPANDERS 


Ryerson & Son, ~~! T.. 2558 W. 
16th St., Chicag 

Watson-Stiliman Co. 192 Fulton S8t., 
New York. 


TUBING, FLEXIBLE 
ae Boning Co. of America, New- 


Wieloch’ Mfg. Co., Wheelock, Vt. 


TUBING, SEAMLESS STEEL 
National Tube Co., Pittsburgh. 


TUBING, STEEL 
National Tube Co., 
Ryerson & Son, J 

16th St., 


Pittsburgh. 
oseph T., 2 
Chicago. 


558 W. 


TUMBLING BARRELS 


Abbott Ball Co., Elmwood, Hartford, 
Conn. 

Baird Mch. Co., 
Globe Mch. & Stamping Co., 
76th St., Cleveland, O. 
Royersford Fdry. & Mch. Co., 

5th St., Philadelphia. 


Bridgeport, Conn, 
1255 W. 


54. N, 


TURBINES, STEAM 
General Electric Co., 


Ingersoll-Rand Co., 11 Broadway, New 
& Mfg. Co., East 


Schenectady, 


ork. 
Westinghouse Elec. 
Pittsburgh, Pa. 


Whiton, D. E., Mch. Co., New Lon- 
don, Conn. 

TURNTABLES 

Canton Fdry. & Mchy. Co., Canton, O. 

Link-Belt Company, Chicago. 

TURRET ATTACHMENTS 

McCrosky Tool Corp. Meadville, Pa. 
fg. Co., Newark, 


Meisselbach-Catucci 
N. J. 


TURRET LATHES, VERTICAL 
wn Machine Tool Co., Bridgeport, 


Niles-Bement-Pond Co., 111 Broadway, 
New York. 


TWIST DRILLS 
See Drills, Twist. 


UNIONS 
Dart Mfg. Co., E. M., Providence, R. I. 
UNIVERSAL JOINTS 


Boston Gear Wks., Sales Co., Norfolk 
Downs, Quincy, Mass. 


VALVE LEATHERS 


Chicago Rawhide Mfg. 
ton Ave., Chicago. 


Co., 1309 Els- 


VALVES, HYDRAULIC 


Elmes Engineering Works, Charles F., 
222 North Morgan St., Chicago. 
ee Press Mfg. Co., Mt. Gilead, 


io. 

Watson-Stillman Co., 192 Fulton St., 
New York. 

VENTILATING APPARATUS 


Buffalo Forge Co., Buffalo, N. 
4 Electric Co., helidabate. 


VISES AND CLAMPING DEVICES, 
AIR OPERATED 


Logansport Mch. Co., 529 Market 8t., 
Logansport, Ind. 


VISES, BENCH 
Fulton Drop Forge Co., Canal Fulton, 


io. 
ae — Machine Co., New Britain, 


Re ed M Co., Erie, Pa 

Western cool & Mfg. Co., Spring- 
Yost Mfg. Co., Meadville, Pa. 

VISES, MACHINE 

Armstrong Bros. Tool Co., 313 No. 


Francisco Ave., Chicago. 
Barber-Colman Co., Rockford, Ill. 
Brown Engineering Co., 133 No. Third 

St., Reading, Pa. 


Cochrane- -Bly Co., Rochester, N. %. 


Graham Mfg. Co., Providence, R. 
LeBlond, R. Machine Tool ti, 
Cincinnati. 


Logansport Mch. Co., 529 Market St., 
mapert. Ind. 

& Die Works, J. E., 
aie. 


oO. 
Skinner Chuck Co., New Britain, Conn. 
Thomas a Co., 24 So. Hoyne 
Ave., Chicag 
Whitney Mfg. Co., Hartford, Conn. 
Yost Mfg. Co., Meadville, Pa. 


VISES, PIPE 


Armstrong Mfg. Co., Bridgeport, Conn. 

Bignall & Keeler Machine Works, Ed- 
wardsville, Il. 

Butterfield & Co., Div. 
Drill Co., Derby Line, Vt 

Curtis & Curtis Co., 324 Garden St., 
Bridgeporte Conn. 

Greenfield Tap & “Die Corp., 


eld, ass. 
Reed Mfg. Co., Erie, Pa. 
Saunders’ Sons, Inc, 


os 
Williams, J. H. & Co., Buffalo, N. Y. 
Yost Mfg. Co., Meadville, Pa. 


Union Twist 


Green- 


D., Yonkers, 


VISES, PLANER AND SHAPER 


American Tool Works Co., Cincinnati. 
Cincinnati Planer Co., Cincinnati. 
Hendey Mch. Co., Torrington, Conn. 
Skinner Chuck Co., New Britain, Conn. 


VISES, UNIVERSAL MACHINE 


Barber-Colman Co., Rockford, Il. 
Boston Scale & Mch. Co., Boston, 


Mass. 
Brown © Sharpe Mfg. Co., Providence, 
133 No. Third 
St., Reading 


Graham Mfg. Co., “providence, R. 
Skinner Chuck Co., New Britain, in, 


Brown Enginering — 


VISES, UNIVERSAL 
WOODWORKERS’ 


Yost Mfg. Co., Meadville, Pa. 


VOLTMETERS 


Bristol Co., Waterbury, Conn. 
a, Electric Co., Schenectady, 


WASHER MACHINERY 
National Machinery Co., Tiffin, O. 


WASHERS 

Globe Mechine & Stamping Co., 1255 
Ww. h St., Cleveland, Q. 

Ryerson Son, Joseph T., 2558 W. 
16th St., Chicago. 


Wilmington Fibre Specialty Co., Wil- 


mington, Del. 


WASHERS, LEATHER 


Chicago Belting Co., 127 N. Green St., 
Chicago, Ill. 

Chicago Rawhide Mfg. Co., 1309 Els- 
ton Ave., Chicago. 
Schieren Co., Chas. A., 73 Ferry St., 

New York. 


WASHERS, SPACING 
See Collars, Spacing, etc. 


WASHING MACHINES, METAL 
PARTS 


Colt’s Patent Fire Arms Mfg. 


Co., 
Hartford, Conn. 


WELDING AND CUTTING, JOB 


Globe ng & Stamping Co., 1255 
Ww. h St., Cleveland, O. 
wha “Blecttic Welding Co., Lynn, 


Mass. 

Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 

Winfield Electric Welding Mch. Co., 
Warren, 





WELDING EQUIPMENT 
ELECTRIC ARC 
Electric Co., Schenectady, 


Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 


General 


WELDING MACHINES, 
ELECTRIC BUTT 


Federal Machine & Welder Co., War- 
ren, O. 
= Electric Welding Co., Lynn, 


Winfield Electric Welding Mch. Co., 
Warren, 


WELDING MACHINES, 
ELECTRIC SPOT 


Anne. Electric Welder Co., Los Angeles, 
val. 
Federal Machine & Welder Co., 


War- 
ren, O. 
Taylor Welder Co., Warren, O. 
Thomson Electric Welding Co., Lynn, 


Mass. 
Winfield Electric Welding Mch. OCo., 
Warren, O. 


WIRE-NAIL MACHINERY 

National Machinery Co., 

Ryerson & Son, oes 
16th St., Chicag 


Titin, O. 
T., 2558 W. 


WIRE STRAIGHTENERS AND 
CUTTERS, AUTOMATIC 
Shuster Co., F. B., New Haven, Conn. 


WIRE WORKING MACHINERY 
Baird _— Co., Bridgeport, Conn. 
King, =. D., 1620 Monadnock Block, 


Chic 
Shuster { Co. » KF. B., New Haven, Conn, 


WOOD SCREW MACHINERY 
Townsend, H. P., Mfg. Co., Hartford, 


Conn. 
WOOD WORKING MACHINERY 


Crescent Machine Co., 56 Main St., 
Leetonia, O. 

New Britain Mac hine Co., New Britain, 
Conn 

Sidney Machine Tool Go., Sidney, O. 

Wappat Gear Wks., Pittsburgh, Pa. 


WRENCHES 

Armstrong Bros. Tool Co., 313 North 
Francisco Ave., Chicago, 

Armstrong Mfg. Co., Bridgeport, Conn, 

Coes Wrench Co., Worcester, Mass. 

Greene, Tweed & Co., 100 Duane St., 
New York, 

Standard Tool Co., Cleveland. 

Threadwell_ Tool Co., Greentield, Mass. 

Williams, J. H., & Co., Buffalo, N. ¥ 


WRENCHES, PIPE 
Greene, Tweed & Co., 109 Duane St., 


New York. 

Greenfield Tap & Die Corp., Green- 
field, Mass, 

Reed Mfg. Co., Erie, 


=. 


WRENCHES, RATCHET 
Greene, Tweed & Co., 109 Duane St., 


New York. 
L. S., Athol, Mass. 


Starrett Co., 
Williams, J. H., & Co., Buffalo, N, Y. 


Williams, J. £ to, ‘Buffalo, N. Y. 


WRENCHES, TAP 


Besly & Co., Charles H., 120-B No. 
Clinton St., Chicago 

Brubaker & *Bros., "Ok, WwW. L., 50 
Church St., New York. 

Buttertield & Co., Div. Union Twist 


Drill Co., Derby Line, Vt. 
Card Mfg. S. W., Div. of Union 
Twist Drill Co., Mansfield, 
Carpenter Tap & Die Co., J. M., Paw- 
tucket, R. 


ia 
Greenfield Tap & Die Corp., Green- 


field, Mass. 

Morse Twist Drill & Mch. Co., New 
Bedford, Mass. 

Pratt & Whitney Co., Hartford, Conn, 


Starrett Co., L. S., Athol, Mass. 














3445-3459 West Fort St. 








Detroit Spacing Washers 


Send for free assortment in the sizes you use most. 
Stock sizes for arbors of the following diameters: 





DETROIT STAMPING CO. 


DETROIT, MICH. 


%, Yea, %, 1, 1%, 
am 1%, ys “1%, 1%, He 
2, 2%, 2%, 3, 3% and 
inches and larger, 

Stock Thicknesses: .001, .002, 
.003, .004, .005, .006, .007, 
.008, .010, .012, .015, .020, 
.025, .032, .047, .063, .093, 


and ,125 inch. 

Spacers thicker than %” are 
turned from tubing but not 
carried in stock. 











ing-rooms. The 
practical 


tool manufacture. 


140-148 Lafayette Street 








Mechanical Drawing 


By Franklin D. Jones 


This book deals with the methods actu- 
ally employed in well managed draft- 


principles and the real purpose and 
usefulness of mechanical 
drawing as related to machine and 


Price $3.00 
THE INDUSTRIAL PRESS 


application of the 


New York 
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Tap users! 
Tell us your trou- 
bles! We are prepared to 
send a practical tapping expert 
to your plant to analyze conditions, 

recommend a tap that will do the work 
satisfactorily; and personally supervise the 
use of the taps when initial order is delivered. 










And you need this catalog; it lists all our standard 
tools, and in addition, many new tools of our own 
patented design. It illustrates a line of taps, dies, 
screw plates, reamers 
and hacksaw frames 
of the highest 
quality. Get it 
and use it! 















Send for your copy today. 
Just off the press—full of 
valuable information from 
cover to cover. 


THE THREADWELL 


TOOL COMPANY 
GREENFIELD, 
MASS., U. S. A. 


OFFICES 


NEW YORK CITY 
396 Broadway 


PHILADELPHIA, PA. 
809 Harrison Bldg. 


CHICAGO, ILL. 
300 Wrigley Bldg. 
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They’re Cutting the Heart Out 
of Production Costs 


)  esteen drill presses and 
your lathes—the two 
most common machine tools 
—have unlimited opportun- 
ity to prove themselves “‘for 
you’ or “against you.” If you 
do not do your full duty by 
them youcannotexpectthem 
to go all the way for you. 


McCrosky Cost Cutting 
Tools will help your ma- 
chines cut more than metal. 
Their final cut is evident in 
the cost sheet of any job to 
which they are applied. 


After all—it is your shop you 
know—and no one but your- 
self has the authority to de- 
cide whether it is put far 
ahead of the average or not. 
It actually costs less to be 
above the average—than it 
does to be below it. You 
make the final decision. 


Write for our Catalog right away 







McCrosky 
TURRETS 


4 to 6 opera- 
tions with one 
set-up 


McCrosky 
WIZARD 
Quick-Change 
Chucks and 

Collets 


SUPER 
Adjustable 


Reamers 


McCROSKY TOOL CORPORATION, Meadville, Pa., U.S. A. 





Branches in Cleveland, Detroit, Chicago, San Francisco 
Agencies in all other principal cities 
McCrosky Tool Company of Canada, Toronto 
ZW) 


Export Agents: 
Benjamin Whittaker, Inc., 21 State St., New York 
Benjamin Whittaker, Ltd., 
56 Ludgate Hill, London, E. C. 4 


COST-CUTTING TOOLS 














Abbott Ball 


Abrasive 
Abrasive 


Acme Diamond Tool Co......... 137 
Acme Electric 
Acme Machinery 
Acme Machine 

Active Machine 
Adams Co. 


Adamson 


Adriance 


Ajax Mfg. 
Ajax Metal 
Albaugh-Dover Mfg. 
Alemite Die-Casting & Mfg. 


Allen, H. 


Allen Mfg. 
Alling-Lander Co., 


Amesican 
American 
Co 
American 
American 
American 
American 
American 
American 


American 
American 
American 
American 
American 


Ames, B. 
Ams, Max, 
Anchor Drawn 


Anderson 


Angle Steel Stool oy 
Arguto Oilless Bearing Co. 
Armstrong-Blum 
Armstrong 
Armstrong 
Atkins, E. 
Atlas Press 
Auburn Ball 
Automatic 
Automatic 
Avey Drilling 


Badger Tool Co. 
Baird Machine 
Baker Brothers, 
Baldwin Chain 
Ball & Roller Bearing 
Banner Die, Tool & Stamping Co. .2 
Bantam Ball Bearing Co. 
Barber-Colman 
Barbour-Stockwell 


Bardons 


Barnes Drill 
Barnes, W. 
Barnes, W. O., Co., 


Barnett, 


Bausch & Lomb Optical Co...... 
Bearings Co. 
Metal Treating Co 
Besly, Charles H., & Co 
Betts Machine Works 
Bignall & Keeler Mch. 
Bilgram Machine 
Blanchard Machine 


Bennett 


Bliss, E. 


Boker, H., 
Bond, Charles, 
Boston Gear Works 
Boston Scale 
Botwinik Bros. 
Bowen Products Corp. 
Boye & Emmes Mch. 
Bradford Machine Tool 


radley, 


Breakstone, 
Breese Bros. 
Bridgeport 
Bridgeport 
Co., Ine, 


Works 


Calder, Geo. 


Cameron, 
Works 
Campbell, 


Canedy-Otto Mfg. 
Canton Fdry. & Mch. 
Carborundum Company 





Carpenter, J. M., Tap & Die Co.. 
Case, J. I., Threshing Machine Co.244 
Century Electric Co. 

Champion Tool Works 


Belting Company 


; 228 


Cincinnati Shaper Co. 


Cleveland Automatic 





Cleveland Punch & Shear Wks. 





Society of Steel Treating 
Tool «& Mfg. Co... 


Colton, Arthur, Co. 





Columbia Machine 


Consolidated Machine Tool Corp. of 


Cornine-Hakanson Die-Casting, 


Crescent Machine Co. 





Machine Specialties, 
a ake a vee 263 


De Laval Separator Co. 


Desmond-Stephan 
Detroit Stamping 


Diamond Machine Co. 
Diamond Saw & Stamping Works. . 


& BOR Kk 055 ccs 218 


C3 Pa ee apa 242 


SNe Vare eh aoe ps, ene ees 240 Economy Engineering Co. 


issley, E. L., Machinery Co 


errehay cede cereiteroratacamale ts Ex-Cell-O Tool & Mfg. 
Bristol Company... . Inside front cover 
Brock, Arthur, 
shatihslan ci awiee bvew evade er ecers 214 
Brown, A. & F., 
Brown Engineering Co. 
Brown Instrument oe 
srown & Sharpe Mfg. Co......$ 
Brubaker, W. 
Bryant Chucking Grinder Co..... 
3uffalo Forge Co. 
Builders Iron Foundry 
Bullard Machine Tool Co 
Bunting Brass & Bronze Co..... 
Burr, John T., 
Butterfield & Company, Div. Union 
Twist Drill Co. 


Fafnir Bearing Co. 


Farrell-Cheek Steel Fdry. 


& Welder Co...250 
Gear Shaper Co 


Firth-Sterling Steel Co. 

Fitchburg Grinding Mch. 
Fitchburg Machine Works 
Flather Company 


Foote-Burt Company 
Ford Chain Block Co 
Fosdick Machine Tool Co. 
Foster Machine Co. 


(Sree eee rae 1387 


Franklin Die-Casting 
Frontier Chuck & Tool Co., Inc. .2 
Fulton Drop Forge Co 


G 


Gairing Tool Co., Ine 
Gallmeyer & Livingston Co 
Gammons-Holman Co. 


Ganschow, William, Co. .......205 


Gardner Machine Co. 
Garrison Gear Grinder Co 
Garrison Machine Works 
Geier; P. A., Co. 
General Di.-Casting Co 
General Electric Co., 
Insert 104A, 76, 


General Electric Co. (Erie)....¢ 


Geometric Tool Co . 
Gerstner, H., & Sons.... 


Giddings & Lewis Mch. Tool Co.. 


Gilbert, J. E., Grinder Co 
Gill Manufacturing Co. 
Gisholt Machine Co. 
Gits Bros. Mfg. Co. 
Gleason Works ..... 


Globe Machine & Stamping Co. 


Goddard & Goddard Co.. 
Gooley & Edlund, Ine 
Goulds Mfg. Co. 

Grant Gear Works 
Grant Mfg. & Mch. Co. 


Gray, G. <A., Co. 


Greene, Tweed & Co.... 


Greenfield Tap & Die Corp. ....2: 
Greenlee Bros. & Co........... 122 
Grobet File Corp. of America 


Gurney Ball Bearing Co. ....... 201 


Gwilliam Company 


Hall Planetary: Co. 2.0... ..26.55 
Hanna Engineering Works ...... 
Hanson-Whitney Machine Co. .. 
Harrington Company .......... 


Haskins, R. G., Company ...... 2 
Hawkridge Bros. Co. .......... 
Hasnos Steliite Co. «1.6. .ccces 
Beeld Machine Co. ...6.cc cues 
Hleim Grinder Co. .....-06% 

a ee, 


Hendey Machine Co. 


Horsburgh & Scott Co. 


Huther Bros. Saw Mfg. Co., 


Hyatt Roller Bearing Co. ...... 
Hydraulic Press Mfg. Co........ 
Hyman, Joseph, & Sons....... 240 


Independent Pneumatic Tool 


Industrial Press .....22..02 
Ingersoll Miling Machine Co..... 
Ingersoll-Rand Co. (A. S. Camer- 

1: 


on Steam Pump Works) 


International Machine Tool Co.... 


ey BE. eran e kina wees cen 
James, BD. O., Mie Ca....25.% 
Johnson, Carlyle Machine Co.... 
Johnston & Jennings Co., Inc.... 
Jones & Lamson Mech. Co.. .16-17-102 


Jones, W. A., Fdry. & Mch. 
Jones Mch. Tool Co..... 


K 


Kearney & Trecker Corp. ...... 
Keller Mechanical Engineering 
RE €e5 60058 Nenad orc Vevaaieaincs 22 
Koliy; B A., Company .....6.. 
Kent-Owens Machine Co. ...... Z 


Keuffel & Esser Co. 


pS ag 3 ear ee rere ree 
Kingsbury Mfg. Oo. .......+---; 
Knight, W. B., Machinery Co... . 


Kremer-Cummins Mech. Co. 


L 


Lake Shore Mchy. Co.. 


Landis Machine Co., Inc...... 
Landis: Tool Oo, ......-2.+ 
Langelier Mfg. Co. .......-.. 
Lapointe, J. N., Co. 2... cccoces 
Lapointe Mch. Tool Co......... 
LaSalle Tool Co. 2. occ scccccce 
Latrobe Die & Casting Co......: 


LeBlond, R. K., Mech. Tool 


Goss & De Leeuw Mch. Co....... 
Gould @ EXberhardt .......... 
Graham Mfg. Co. ......... 


Greaves-K usman Tool Co.... 


Herbert, Alfred, Ltd. ......... 2¢ 
High Speed Hammer Co., Inc... 
Hill, Clarke & Co., Inc. (Boston) .: 
Hilles & Jones Works......... 
Hilliard Clutch & Mchy. Co.... 
Hindley Gear Co. ......... 
Hjorth Lathe & Tool Co........ 2 
Woofer Miia. Oo 2.5.6 c cae: 
Hoggson & Pettis Mfg. Co......2 
Hoskins Mfg. Co... .Inside back 
ROME MGERE OMe ec icte c caeia «ass 2 
Hunter Saw & Machine Co...... 149 
Hurlbut, Rogers Mchy. Co.... 
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Leeds & Northrup Co. 
Lees-Bradner Co. 

Lehmann Mch. Co. 
Leiman Bros. . 

Leland-Gifford Co. coer 
Liberty Machine Tool Co....... 
Link-Belt Company 
Littell, F. J., Machine Co 
Lodge & Shipley Mch. Tool Co... 
Logansport Machine Co. 
Long & Allstatter Co. 


Loshbough-Jordan Tool & Mele. Co.. 168 
Lovejoy Tool Co., Inc..........230 


Lowe, H. <A. 
Loy & Nawrath, Division Birming- 

ham Iron Foundry 
Lucas, J. L., & Son, Inc.......: 
Lucas Machine Tool Co 
Ludlum Steel Co. 
Luma Electric Equipment Co... 
Lynd-Farquhar Co. 


M 
Machine Products Co. 


Madison Mfg. Co. 
Manufacturers’ Consulting Engi- 
2 Era ‘ 
Marathon Electric Mfg. Co. 
Marion Steam Shovel Co..... 
Marlin-Rockwell Corp. ...... 
Marquette Tool & Mfg. Co.. 
Marr-Galbreath Mchy. Co. 
Marschke Mfg. Co. ae - E : 
Martin, J. E., Tool & Die Works.: 
Massachusetts Gear & Tool Co.. 
Master Electric Co. 
McCrosky Tool Corp 
McGill Metal Co. 
M-hl Mech. Tocl & Die Co. 
Meisel Press Mfg. Co......... 
Meisselbach-Catucci Mfg. Co. 
Merrell Mfg. Co. 
Metal Sales Co. ......... 
Michigan Machine Co. 
Micro Machine Co. 
Miles Machinery Co. 
Millers Falls Co. eeanieteirs 
Miner & Peck Mfg. Co.. 
Mitts & Merrill ...... 
Modern Tool Works ........... 
ok a he eae eae 
Moltrup Steel Products Co....... 
Monarch Machine Tool Co....... 
Monitor Controller Co. 
Moore & White Co. ... 
Morris Machine Tool Co...... 
Sinsee CRM CG kode cafes serene 
Morse Twist Drill & Machine Co.. 
Morton Mire C€o. 2. i ciisces 
Mueller Machine Tool Co....... 
Mummert-Dixon Co. ........ 
Murchey Mch. & Tool Co.... 


National Acme Col. oo isk ct ia 
National Automatic Tool Co..... 
National Equipment Co. ....... 


National Lead Ce. 2... cccccces 2 


National Machinery Co.. . Insert, 
National Machinery Mfg. Co., Inc.: 


National Soak Ca. ssa cc necis e2t 


National Tube Ca «i... sks 
National Twist Drill & Tool Co... 


Nazel Engineering & Machine Wks.163 
Neil & Smith Electric Tool Co...118 


Newark Gear Cutting Mch. Co... 


New Britain Machine Co...Front cover 


New Departure Mfg. Co. a cuataed 
Newton Mech. Tool Works...... 
N. Y. State Bridge and Tunnel 


COmMISRIOR 4.6 ois corte sees 2 
Niagara Mch. & ‘Tool Works.... 
Nicholson, W. H., & Co..... see 
Nicholson File Co. ..........-- 
Niles, F. H., & Co., Ime.......2 
Niles-Bement-Pond Co. .... .6-7-238 


Noble & Westbrook Mfg. Co. 
Norton Company ....cccssevns 
Nuttall, R. D., Co 


° 
Oakley Chemical Co. ........- 
Oesterlein Moh. Co. .......... 
Ohio Electric and Controller Co..: 
Ca ON a a olere se adc a) eater a 
OO E: Fool Ga, Me... ce scscsas 247 
Oliver Instrument Co. ...... 137-149 
Osborne & Sexton Mchy. Co... ..243 
Osgood, J. L., Tool Co....... 
Guber DERE. GR cc csc ecscdaivcse 

P 
Paraton Machine Co. ......... 222 
yp ak | errr ee a : 


Pedrick Tool & Mch. Co.... 

Peerless Machine Co. ........ 
Pennsylvania Tool & Mfg. Co....2 
. oe at a Perera 
Philadelphia Gear Works ....... 
Phoenix Die Casting Co. ...... 216 





Machinery , . . 236-248 
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Pittsburgh Gear & Mch. Co.....192 Saunders’, D., Sons, Inc....... 168 Surface Combustion Company ...254 w 


Poole Engineering & Machine Co..193 Schatz Mfg. Co. ............. 200 Sweet & Doyle Fdry. & Mch. Co..214 | 
gE Fae See 212 Schellenbach-Hunt Tool Co. ....246 WHEEG: “POOR OO. 6-6 chee cee 119 
Porter-Cable Machine Co. ...... BOO “COONS, “GOOTEO  snikic cies cies swe 261 Waloott Lathe Oo. .....6.65%. 59 } 
Potter & Johnston Machine Co... 46 Schieren, Chas. A., Co......... 47 Walker ) & © I a : 
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wees, me. Ps, & Wo.; IAC... ... 600% 158 Schwerdtle Stamp Co. ......... 222 ? rr ERR ae ace y 
Prentiss, Henry, & Oo........s. 239 Soully-Jones & Co. ........... 228 Taylor & Fenn Company ......- 116 Walls Sales Corp. ............ 13¢ BF 
Procunier, William L. ........ 235 Sellers, Wm., & Co., Inc....... 111 Tavylor-Shantzs Co. ........... he Waltham Machine Works ....... 1 i 
Production Engineering Corp. ...235 Seneca Falls Machine Co...... 2-83. Taylor Welder Co. ........... 249 Walton Company ............. 1 
Production Machine Co. ....... 135 Shore Instrument & Mfg. Co.....181 Thomas Elevator Co. .......... 232 Wappat Gear Works .......... s 
Snuster. FY i. 100i. 2/50. nai ainie 279 Thompson, Henry G., & Son Co...269 Warner & Swasey Co. ......... | 
R Sibley Machine Co. rs ele rod hang Po near ears ye Watson-Stillman Co. .......... 1 
Sidney Machi Too) Ook salou 10mson ectric elding Co....25 W: : Yorks ...... 

Racine Tool & Machine Co..... 148 >see “Tool Co. bieueneis sels ale 128 Threadwell Tool Oo. .......... 281 ae ae weed eet : 
Ramsey Chain Co., Inc........ 208 Simmons Machine Tool Corp.....240 ‘Timken Roller Bearing Co....42-43 Western Mch. Tool Works ~ a 
Randle Machinery Co. ........ 248 Simonds Mfg. Co. ..........0. 186 ‘Toledo Machine & Tool Co. .170 : ee “ i 
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a 1 Simonds Saw 4 ; pany, Tolhurst Machine Works ....... 254 Western Tool & Mfg. Co...... 2247 
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Rockford Lathe & Drill Co.....106 gtandard Pressed Steel Co....... S80- inion (wish eile Gon... 55 Williams Fdry. & Mch. Co..... 195 
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Shop Mathematics 

Mechanisms and Mechanical 
Movements 

Modern Toolmaking Methods 

Patternmaking 

Mechanical Drawing 

Modern Drilling Practice 

Planing and Milling 

Oxy-Acetylene Welding 

Shop Management and Systems 


COMPLETE LIST OF TITLES 


Iron and Steel 

Spiral and Worm Gearing 
Spur and Bevel Gearing 
Thread-cutting Methods 
Tools, Chucks and Fixtures 
Heat-treatment of Steel 
Electric Welding 

Gage Design and Gage-making 
Gages, Gaging and Inspection 
Automatic Screw Machines 
Turning and Boring 


MACHINERY’S BOOKS 


This thoroughly practical Mechanical Library includes 
Twenty-nine Volumes. Fully illustrated, durably bound. 
Self-Examination Sheet in every book. 





Advanced Grinding Practice 

Jig and Fixture Design 

Diemaking and Die Design 

Production Milling 

Principle of Interchangeable 
Manufacturing 

Turret Lathe Practice 

Automobile Shop Practice 

Elements of Mechanics and Ma- 
chine Design 

Gear-cutting Processes. 








MACHINERY, 140-148 Lafayette Street, New York City 
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HE railroad blacksmith, who tried 

to do his heat-treating in the un- 
known temperatures of a forge fire, 
in recent years has come to enjoy the 
benefits of heat-treating with Hoskins 
Electric Furnaces. 
The railroads are said to be slow in 
changing old methods to new, but the 
need of better tool-room practice led 
them inevitably to Hoskins Electric 
Furnaces. The Southern Pacific Shops 
at Sacramento, for instance, installed 
the equipment shown here, in January, 
1923. The better results were so evi- 
dent by May of that same year that 


oluti on of the Black-Smi th 


they duplicated the equipment in the 
Los Angeles Shops. 


The equipment consists of a furnace 
for carbon tools; another one for high- 
speed, and an oil-bath for tempering. 
The tools are now longer lived and have 
less scale on them; and the high-speed 
cutters no longer have burnt edges, 
and turn out more work. 


The Pennsylvania System, and the 
Union Pacific System in several of 
their shops have had the same experi- 
ence with Hoskins Electric Furnaces. 
And so would you. Write to us and 
tell us what you want to heat-treat, 
and ask for Catalog 50-M. 


HOSKINS MANUFACTURING COMPANY, 4439 Lawton Avenue, Detroit 


BOSTON NEW YORK CITY CLEVELAND 


CHICAGO 
Park Square Bldg. Grand Central Terminal Leader News Building 


Otis Building 
Hiram Walker & Sons Metal Prod., Ltd., Walkerville, Ont. 


SAN FRANCISCO 
1151 Market Street 
Canadian Representative: 








Originators and Manufacturers of 


The Alloy that made Electric Heat Possible 











“Te, $ir— those Arguto 
Bearings have been on those 
countershafts almost as long 
as I can remember. We've 
never touched them — never 
given them a drop of oil. I 
guess they’il be there after 
we're gone. 


“Somebody told me the other 
day about an Arguto Bearing 
which had run for twenty-two 
years with no sign of wear to 
shaft or bearing. Some record, 
but I guess ours will match it!’ 


Are YOU interested in bearings that 


will give such service? Write us. 


Arguto Oilless Bearing Co. 
Wayne Junction, Philadelphia, Pa. 















